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FORGE AND ENERGY. 

In the usual treatment of the science of mechanics 
and physics, three central ideas are generally made 
very prominent. These are force, work, and energy. 
The order in which they are given is an index of the 
treatment of the subject. Force is defined; then work is 
described as the exercise of force along a path through 
space ; and, finally, energy is defined as the capacity 
for doing work. Nothing is more certain than the 
fact that a complete and working understanding of 
the relations of force and energy is essential to the 
Study of mechanics and physi(!s, and the great errors 
of the world of scientists and investigators have been 
due to ignorance or misconception of these relations. 
It is but a few years since the mistaken doctrine of the 
conservation offeree was definitely abandoned for the 
true doctrine of the conservation of energy. Such 
abandonment indicated a very recent understanding 
of the true relations of force and energy, for the erro- 
neous expression conservation of force is hardly yet 
extinct. The many attempts at the production of per- 
petual motion indicate a want of appreciation of the 
fundamental bases of science. The search is still in 
progress, hopeful enthusiasts refusing to accept the 
truth that energy is as indestructible as matter, and as 
impossible of creation. 

But it would seem that in the threefold division 
force, work and energy, there is either one word too 
few or one word too many. Energy can be expended, 
and if expended, produces an exact equivalent of other 
energy. As fast as one quantity of energy is expended 
or disappears, another quantity exactly equal, though 
it may be of widely different form, is produced. The 
sum of all theenergies of the universe is always equal. 
Now, what distinct existence can work be said to 
have ? When energy is expended it does work ; it re- 
produces an equal amount of energy ; therefore the 
term work must be accepted as the synonym for the 
*' production of energy." It would seem better to 
abandon the term ** work," as ordinarily used, to es- 
tablish the basis of mechanics, unless a synonym for 
the "expenditure of energy" could be found. The 
term "working" might supply this synonym. But 
the real basic terms in mechanics should be either the 
two, force and energy, or the four, force, energy, ex- 
penditure of energy and production of energy. 

The terms work and working may be substituted 
for the last compound terms. As it stands now, there 
is a strong tendency to place energy in its definition 
as a sort of subsidiary to work. It should be treated 
as the all-important thing, and work as a convenient 
expression of a single one of its phases. An advanced 
treatment of the subject of mechanics might be based 
on the entire omission of the term work, making it a 
science of force and energy, treating work as the ex- 
pression of the concrete only. 

The realization of the true meaning of work makes 
the understanding of the impossibility of perpetual 
motion much clearer. No machine can produce energy 
or do work without an exact equivalent of energy 
being put into it. There is a further aspect of the 
subject. After all the coal is burned, after the sun 
has cooled down and after all the possibilities of 
establishing differences of temperature will have dis- 
appeared, the energy of the universe will be the same 
as ever, but no work will be possible, no energy can 
be produced. This supplement to the doctrine of the 
conservation of energy tells us that the available 
energy of the universe is tending to zero. 

But as the first doctrine proscribes perpetual motion, 
the second opens up a possibility of a false or pseudo- 
perpetual motion io^ the conversion of unavailable 
into available energy. This is in the suggestion of 
Clerk-Maxwell, who fancifully imagines a ** demon " 
at some future time separating the particles of matter 
into two divisions moving in opposite directions, with- 
out expending any energy, but simply rendering avail- 
able the existing energy of all things. 

If man could but separate the molecules of a gas into 
two sets, one as they beat to the right, the other as 
they beat to the left, he would be doing the act of 
Maxwell's demon, and the energy of the air would be 
made available. It would be utilized in the remixing 
of the molecules, and the work done would be measur- 
ed by the energy ahstracted from the air. The mole- 
cular motion would be lessened, or, what is the same 
thing, the temperature would be lowered. But the 
same sum of energy would exist, could we but render 
it available. 

It is as if man started in the world with a quantity 
of matter or weights placed at a height and an equal 
quantity of weights at an equal depression below his 
level. Since the beginning of the h uman race man 
would be industriously raising one set of weights by 
lowering the other. Thus all would tend to reach the 
same level, and when this would be reached neither 
set would have any advantage of position over the 
other, and available energy would have reached its 
zero. But the same total of energy would be present, 
and if not zero would involve the idea that the middle 
plane is above the zero point. This is the same as 
saying that if the universe lost all its available energy 
it would not reach the absolute zero, wherea 11 molecu- 



lar motion stops. But if the degradation of energy 
shall ultimately bring all matter to the absolute zero, 
then Maxwell's demon would find his occupation gone, 
and like Macaulay's New Zealander could only sit still 
and contemplate the ruins of the past. 



THE HEAVENS IN MAT. 
The interesting assemblage of planets in the evening 
sky will be increased in number during May by the 
addition of Mercury, which is in superior conjunction 
with the sun on the evening of the 4th. But not until 
the end of the month will the little planet be far 
enough east of the sun to be well seen. At that 
time it will be near Jupiter in the constellation 
Gemini. Early in June it will be in rather close con- 
junction with Jupiter. 

Venus moves during May from Taurus into Gemini, 
passing a little more than two degrees north of Jupiter 
an hour before noon on the 18th. As Venus has now 
become so bright as to be visible to a keen eye at mid- 
day, it will be possible, on this occasion, to find Japiter 
in the daytime with the aid of Venue, and to see them 
both with the aid of a strong field glass. The ex- 
periment should be made between two and three 
o'clock in the afternoon, when the two planets will be 
near the meridian. At the end of the month Venus 
will be near the twin stars of Gemini, Castor and 
Pollux. She will then have attained about one-half 
of her maximum brightness. 

Maas, which passed Jupiter on April 25, will con- 
tinue to move eastward during May, and at the end 
of the month will be in the eastern part of Gemini, 
near Venus, with which planet it will be In close con- 
junction on the 5th of June. 

Jupiter, following the example of Mars, whom he re- 
placed in the public eye during the latter part of the 
winter, is becoming less conspicuous as he draws 
nearer the sun, and early in June he will cease to 
adorn the sunset sky. Jupiter remains in Gemini, 
moving slowly eastward, and at the close of May will 
be near the third magnitude star Epsilon. 
. Saturn replaces Jupiter, advancing with the annual 
revolution of the heavens from the east. This splendid 
and unique planet crosses the meridian at the open- 
ing of May about 11:30 P. M., and at the end of the 
month about 9:30 P. M. It is in the eastern part of 
the constellation Virgo, near the fourth magnitude star 
Kappa. The only star in its neighborhood compara- 
ble in brightness with Saturn is Spica, the leading 
brilliant of Virgo, which shines about 12° almost di- 
rectly west of the planet. Saturn's rings now present 
a beautiful appearance with a 3 inch or 4 inch tele- 
scope. It is the north pole of the planet that now 
leans earthward, and consequently it is the north 
side of the rings that we see. The earth is between 16^ 
and 17° above the plane of the rings. Their major 
axis appears about 42" in length and their minor axis 
about 12". A good 4 inch telescope is capable of 
showing five of Saturn's satellites, Japetus, Titan, 
Rhea, Dione, and Tethys. The other three, Hyperion, 
Enceladus and Mimas, are visible only with more pow- 
erful instruments. No one who has an opportunity 
to look through a telescope should fail to see Saturn, 
Its rings are an unceasing source of wonder, and no 
picture ever made of them is a perfect likeness. 

Uranus is in Libra close to the fifth magnitude star 
Nu and about 4 " east of Al pha, a star of the third magni - 
tude. It may assist the reader in finding the place of 
Uranus to know that it is about 14° east -southeast of 
Saturn. As a telescopic object for amateurs it is 
hardly worth attention. Uranus is in opposition t» 
the sun on the 8th. 

Neptune is very near the fifth magnitude star Iota in 
Taurus, between the horns of the imaginary bull, and 
there, on the 19th, it will be in conjunction with Mer- 
cury. The conjunction will not 'be close, however. 
Mercury being "6%° to the north. 

May opens with the moon at first quarter in Cancer. 
The moon fulls on the evening of the 8th in Libra 
and attains last quarter on the afternoon of the 16th, 
in Aquarius. The new moon phase for May occurs in 
Taurus on the 24th, at 7:46 A. M., and the second oc- 
currence of first quarter for the month happens on 
the morning of the 31st in Leo. 

The moon pays her May visits to the planets on the 
following dates : To Saturn on the 7th at 8:35 P. M.; 
to Uranus on the 8th at 9:04 P. M.; to Neptune on the 
25th at 5-.53 A. M.; to Mercury on the 25th at 10:44 
P. M. ; to Jupiter on the 26th at 7:42 P. M. ; to Venus 
on the 27th at 10 A. M.; to Mars on the 27th at 6 P. M, 

Among objects of special interest to possessors of 
small telescopes that may be noted this month are a 
number of beautiful double stars. One of the finest of 
these is Gamma Vlrginis, a wonderful binary star 
whose components were so close together in 1836 that 
no telescope then in existence was able to separate 
them. Now, however, a 3 inch splits them easily, 
their distance being nearly 6". They are both of the 
third magnitude and their equality in this respect adds 
to the beauty of the sight. To me there is always an 
impression of rivalry in a double star whose compo- 
nents are nearly equal. Each seems to be shining its 
best, as if conscious of the presence of the other. A 
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still more beautiful double, though more difficult, 
and requiring a better telescope to be well seen, is 
Epsilon Bootis. The peculiar charm of this star de- 
pends upon the splendid contrast of colors presented 
by its two unequal components. The larger star of 
the two is of the third magnitude and deepyellow; the 
smaller star is of the sixth magnitude and bright green. 
Their distance apart is less than 3", and on account of 
the inequality of their magnitudes a 4 inch glass is 
likely to give a more satisfactory view of them than a 
3 inch, although the latter is capable of separating 
them and of showing their colors also. 

Another double star much resembling Epsilon Bootis, 
but easier to separate, is Gamma Leonis. The larger 
component is of the third magnitude, and the smaller 
of the fourth, the first being yellow and the second 
green or greenish blue. The distance is about 2%". 

Look also with a 3V^ or 4 inch glass at Iota Leonis, 
whose larger star is of the fourth magnitude, color pale 
yellow, and the smaller star of the seventh magnitude, 
color light blue ; distance 2^\ 

A very beautiful and easy doubl e, now well placed 
for observation, is 12 ComsB Berenicis. Even a 2 inch 
telescope will show this readily, as the distance of the 
components exceeds one minute of arc. Their magni- 
tudes are fifth and eighth, and their colors yellow and 
rose red or lilae= 

Everybody of course knows the splendid Mizar in 
the middle of the handle of the Great Dipper, An 
average eye sees its companion Alcor without optical 
assistance. With a 2 inch or 3 inch telescope Mizar is 
seen to bo itself double, the larger star being of the 
third magnitude and white, and the smaller of the fifth 
magnitude and light emerald. 

The beautiful Cor Caroli, the brightest star in the 
constellation Canes Venatici, must also be mentioned. 
The telescope shows that it consists of two stars, about 
20" apart, the larger of which, of the third magnitude, 
is white, while the smaller, of the sixth magnitude, or 
under, is distinctly lilac. 

Those who are not familiar with the constellations 
will needtd use a star atlas for finding the double 
stars just described. Their places cannot be satisfac- 
torily indicated by mere description. 

Garrett P. Seryiss. 
^ I * t ^ 



THE NATIONAL ACADEMY OF SCIENCES. 

The meeting of the National Academy of Sciences 
that was held in Washington recently was of more 
than usual interest, owing to the special character of 
the business transacted. 

The Academy, as many of the readers of the Scien- 
tific American know, but of which fact the general 
public persists in remaining very ignorant, is the 
highest scientific body in the United States, and an 
election to its membership is the greatest honor that 
an American can expect to receive at the hands of his 
countrymen. To this Academy all questions of scien- 
tific importance that come up in the administration of 
the government are referred for final decision. Even 
matters of the utmost delicacy, such as one involving 
the life or death of a geological survey, have been 
passed upon by them and their decision accepted 
without an appeal. Its membership is limited by law 
to 100 members, and it is never full. Indeed, in recent 
years, owing to the large number of candidates pro- 
posed, no choice was possible, and the number of 
members had been reduced by death to below ninety. 

Two meetings are held each year. One on the third 
Tuesday in April, always in Washington, D. C, and the 
other, usually elsewhere, about the 1st of November. 
The stated meeting, as the one held in the spring is 
called, was convened on April 16 in the audience room 
of the United States National Museum, and continued 
its sessions until April 19. 

Among the features of this year's meeting that gave 
it unusual prominence was the election of a new presi- 
dent. In the more than thirty years of its existence, 
for it was founded in 1863, by an act of Congress, the 
Academy has had but few presiding officers. Alexan- 
der D. Bache, who for so long a time filled the high office 
of superintendent of the Un ited States Coast Survey, 
was the first to receive the presidency from the hands 
of his associates. From the inception of the Academy 
until his death, in 1868, he filled that place. His able 
colleague in Washington, Joseph Henry, the first sec- 
retary of the Smithsonian Institution, came next, and 
for ten years, with courtly grace, he presided over the 
meetings of the Academy. He died in 1878, and WH- 
liaiu B. Rogers, the founder and president of the 
Massachusetts Institute of Technology, was chosen as 
his successor. His term of office was comparatively 
short, and scarcely had four years elapsed when he 
was called to join the silent majority. The Academy 
then inaugurated a different policy, and Professor O. 
C. Marsh, of New Haven, so well known for his studies 
in paleontology, being at that time vice president of 
the Academy, was confirmed in the higher office by his 
associates at the ensuing election. Prof essor Marsh 
was then and is still in the prime of his mature man- 
hood. He filled the office with ability and judgment 
for two terms of six years each, and, having declined a 
thii-d term, stepped down into the ranks again. 



To fill his place the Academy has chosen a veteran, 
and Wolcott Gibbs, of Newport, R I., the Nestor of 
American chemists, was given the high office of presi- 
dent of the National Academy of Sciences. To even 
briefly review the career of this eminent scientist 
would be an arduous undertaking and one that, to be 
well done, must be lovingly done; for among the 
teachers of science no one has so thoroughly succeeded 
in attracting students by the charm of his personal 
magnetism since the time of Louis Agassiz as Dr. 
Gibbs. A word or two must be given of his record. 

Seventy-three years ago in February he was born in 
New York City, and after graduation at Columbia and 
study in Europe, he became a teacher of chemistry. 
In 1849, a date when several of the members of the 
Academy were not yet born, he was called to the chair 
of chemistry and physics in the College of the City of 
New York, and, in 1863, he went to Cambridge to ac- 
cept the Rumford professorship in the Lawrence Scien- 
tific School of Harvard University. Having served 
there for more than a quarter of a century, he was 
made emeritus, and then retired to his home in New- 
port, where he devotes the leisure of his maturing 
years to the prosecution of original investigations. 
During the civil war he was a member of the executive 
council of the United States Sanitary Commission, and 
•to him credit is given for the idea out of which the 
Union League Club has grown, of which he is the senior 
honorary member. In returning to its earlier tradi- 
tions and choosing to its highest office the most dis- 
tinguished of its members, the Academy has adopted 
a course that cannot but be of benefit to it. 

A home secretary was also chosen at the recent meet- 
ing. Asaph Hall, who found the moons of Mars for 
the World in 1877, and achieved fame at the same time, 
was continued in the place that he had so acceptably 
filled for many years. The headquarters of the 
Academy are in Washington, and therefore it is de- 
sirable that the office of the secretary should be there 
also. Professor Hall was for many years connected 
with the United States Naval Observatory, and is now 
on the retired list, with leisure at his command. 

In addition to the officers mentioned, George J. 
Brush, of the Sheffield Scientific School ; Benjamin A. 
Gould, of Cambridge, Mass.; Simon Newcomb, of the 
United States Nautical Almanac ; Ira Remsen, of Johns 
Hopkins University; George L. Goodale, of the 
botanical department of Harvard University; and 
Othniel C. Marsh, of the Peabody Museum of New 
Haven, were elected new members of the council. 

Interest was not only confined to the election of new 
officers, for it extended to the new members who were 
chosen. Notwithstanding the number of vacancies, 
never more than five new members are chosen to the 
Academy at one time, and members can only be elected 
at the stated meeting. No candidates have been 
chosen since 1892, but this year four were agreed upon. 
They were : William L. Elkin, of the astronomical de- 
partment of Yale University ; Charles S. Sargent, who 
fills the chair of arboriculture in Harvard University, 
Cambridge ; William H. Welch, of the Johns Hopkins 
I University, whose recent researches in biology have 
been so valuable, especially in the direction of deter- 
mining with exactness the presence of rabies in per- 
sons bitten by animals affiicted with hydrophobia; 
and Charles O. Whitman, whose researches in marine 
life have resulted in his recent appointment to the 
University of Chicago. 

Besides the home members, three foreign associates 
were chosen. They were: Prof. Rudolph Lenckart, who 
for so many years has been in charge of the Zoological 
Institute in Leipsic, Germany ; Prof. Sophus Jie, the 
famous Norwegian astronomer, who now fills the chair 
of that science in Leipsic ; and Prof, Julius von Sachs, 
the director of the Botanical Gardens in Wurzburg, 
Bavaria. It is perhaps well to add that foreign mem- 
bership is likewise restricted, and there are never more 
than fifty foreign members. 

The Academy has also a substantial way of honor- 
ing scientists, for it is the custodian of several trust 
funds, from the interest of which gold medals are 
awarded from time to time for discoveries or advances 
made in special branches of science. Conspicuous 
among these is the Watson medal, derived from a fund 
of $13,000 left some years ago to the Academy by James 
C. Watson, from the interest of which ** a medal is to 
be prepared to be awarded to the person in any coun- 
try who shall make any astronomical discovery or pro- 
duce any astronomical work worthy of special reward 
and contributing to the progress of astronomy. " Four 
times has this medal been given ; first to Benjamin A. 
Gould in 1887; then to Edward Schoenfeld, of the 
University of Bonn ; then to Arthur Auwers, of Berlin, 
and] last year it was awarded to Seth C. Chandler, of 
Cambridge, Mass., for his researches on the variations 
of latitude and the variable stars. The public presen- 
tation of the medal took place in Washington this 
year. The medalis accompanied by a gold purse of $100, 

A medal resulting from a fund left to the Academy 
by Frederick A, P, Barnard, who for so many years 
was president of Columbia College, valued at $200 and 
known as the " Barnard Medal for Meritorious Service 
to Science,^ a copy of which is to be presented at the 



end of "every five years to the person who, daring that 
period, shall have made such discovery in physical or 
astronomical science, or such novel application of sci- 
ence to purposes beneficial to the human race, as shall 
be deemed the most worthy of such honor," is also at 
the disposal of the Academy. The first award of this 
medal was made this year, and the fortunate recipient 
was Lord Rayleigh, to whom it was given for his dis- 
covery of argon in the atmosphere. 

Comparatively few papers were read at the recent 
meeting. In fact, the original programme contained 
only twelve titles; but others were announced subse- 
quent to the arrival of out-of-town members. The 
scientific session, which is held in the autumn, is more 
likely to afford a larger number of contributions from 
the members. It will be held on October 20, in Phila- 
delphia. One feature of the Academy that deserves 
a word, in conclusion, is that of the reading of bio- 
graphical memoirs of each deceased member. This year 
one on Dr. Lewis A. Rutherf urd was read by Benjamin 
A. Gould. 



George HI* Phelps. 

Seldom has death occurred with more sadden stroke 
than in the case of Mr. George M. Phelps, president of 
the Electrical Engineer. He was at the oflQce of the 
journal on April 6, busily occupied with his duties, 
but suffering from a cold which kept him at home the 
following Monday. His associates attached no im- 
portance to it, but pneumonia set in swiftly and they, 
with a host of other friends, were dumfounded to 
learn that he had succumbed to the disease on Thurs- 
day afternoon. 

Mr. Phelps was horn at Troy, N. Y., in 1843, and re- 
ceived there a public and high school education, which 
he supplemented by continuous study through life. 
In 1861 he became connected with electrical interests 
in the shops of the American Telegraph Company, of 
which his father was superintendent up to its absorp- 
tion by the Western Union Company in 1866. It will 
be remembered that the senior Phelps was one of the 
distinguished and successful inventors in the first tele- 
graph group — a worthy companion of Morse, Vail, 
Bain, Hughes and House, and one whose work still 
stands in the Phelps ticker, Phelps telephone, Phelps 
printer and other apparatus. The son closely re- 
sembled the father in a love of beautiful mechanism 
and in a fine sense of accuracy and finish in the con- 
struction of electrical devices. From 1871 to 1879 the 
two were associated in the conduct of the Western 
Union factory in New York, and when the latter shop 
was given up, Mr. G. M. Phelps, Jr., was appointed 
su perintendent of the New York factory of the Western 
Electric Company, a position he held until December, 
1885. Early in 1886 he joined Mr. Franklin L. Pope, 
an old friend, in the conduct of the Electrician and 
Electrical Engineer, then published monthly. He took 
so kindly to electrical journalism that he acquired a 
proprietary interest in the property. When in 1890 the 
Electrical Engineer was expanded into a weekly and 
its business was incorporated, he was unanimously 
elected its president. He filled that capacity down to 
the day of his death, taking the most active part in 
the business management of the paper. Besides this, 
he was a frequent contributor to its editorial pages, 
rendering invaluable literary and technical service. 
Of many questions he was an easy master, and his 
judgment was at all times sound and keen. 



Electrical Appliances in the J'apanese War* 

The war between China and Japan has shown that 
the Japanese readily turn to account any advantage 
offered by scientific appliances. Their seizure of the 
telegraph lines in Corea strengthened their position at 
once, and any breaks were quickly repaired by men 
who had been trained in actual construction as well 
as the manipulation of the instruments. The Japan- 
ese are facile copyists, and have brought the tele- 
graphs of their insular kingdom to such a state of per- 
fection since their introduction in 1870, that there is 
hardly a point on the vast coast line which could not 
be put into communication with the capital in a short 
time should a hostile fleet be sighted. 

In field telegraphy the Japanese have made great 
advances. Their instruments are modeled upon the 
latest European forms. The poles are made in sec- 
tions, the bottom one being provided with a brass 
foot to be forced in the ground, and the wire runs out 
from reels carried on light hand barrows. The tele- 
phonic system of police and fire alarms in Japan is 
very complete. The greater number of the Japanese 
vessels are lighted by electricity, and the skillful 
manipulation of their search lights in the war has ex- 
cited favorable comment. Owing to the war, many of 
the lights and beacons have been extinguished on 
both the coasts of Japan and China, and false lights 
substituted, so that navigation has become perilous. 
The ** submarine sentry " has rendered efficient aid in 
preventing disasters. This recently invented elec- 
trical instrument gives warning to a vessel going ten 
knots per hour when the depth of water falls below 
twenty fathoms, so that the usual soundings may be 
taken* 



) 1895 SCIENTIFIC AMERICAN, INC. 



292 



^tuntxtu ^mtxum. 



[May II, 1895. 



PURDUE UNIVERSITY, LA FA7ETTE, INDIANA. 
One of the most interesting and, at the same time, 
one of the most important problems of the last quarter 
of a century has been that concerning the nature of 
the work to be done in the higher educational institu- 
tions. The value of that system which had been pur- 
sued in colleges for centuries began to be seriously 
questioned, and out of this questioning grew the con- 
clusions that institutions were needed differing radi- 
cally in ultimate purpose as well as in curricula from 
those already existing. Out of this belief arose the 



ment, altogether representing an investment of nearly 
$200,000, was swept away by fire. The loss was severe, 
but through the wise administration of Purdue's ener- 
getic president, Dr. James H. Smart, it has been made 
the basis of a new development. A large amount of 
new apparatus and machinery was soon running in 
temporary quarters. The wood room, foundry, forge 
room, machine room, the engineering laboratory, and 
the new annex laboratory for locomotive testing, were 
all in complete order before the beginning of the pres- 
ent school year, less than seven months after the fire. 



different locomotives will be available for the use of 
students. 

For determining the strength and other physical 
properties of constructive materials, the laboratory 
has three large machines, one of which is of 300,000 
pounds capacity and of a size sufficient to allow ten- 
sional and compressional tests to be made on speci- 
mens? 8 feet in length. 

The several pumps, motors and other machinery 
making up the equipment for work iu hydraulics are 
grouped about an.experimental stand pipe. The pumps 





ENGINEERING LAB0KAT0R7-THE WOOD ROOM. 



ENGINEERING LAB0RAT0R7-THE MACHINE ROOM. 



various schools of technology which have been such 
an important factor in the educational progress of this 
generation. 

The establishment of such institutions led to prob- 
lems of extreme intricacy, and the various solutions of 
these problems rendered the work of these schools, for 
many years, largely experimental and tentative. From 
the results of these experiments, however, we have the 
technical school of to-day, which, with its magnifi- 
cently equipped laboratories and its faculty of special- 
ists, is each year making possible new applications of 
science, to new industries, and to new problems of 
everyday life. 

In the central States the growth and development of 
technical schools within the past decade has been mar- 
velous. These schools have been able to utilize the 
experience of older institutions, and, by avoiding the 
errors of the earlier experimental years, have reached 
in a very short time the highest degree of efficiency. 
Recognizing the importance of the work of such schools 
we give in this issue a description of Purdue University, 
at La Fayette, Indiana, which stands perhaps as the 
most prominent type of such schools in the West. 

A visitor at Purdue cannot fail to be impressed with 
the number and excellence of its laboratories. In the 
department of science are laboratories for chemistry, 
biology, geology, physics and art ; the agricultural 
department boasts of a fine agricultural experiment 
station ; and the engineering department possesses 



The construction of the front portion of the building, 
including the tower, is now going on, and the whole 
building will be entirely completed by the first of next 
October. A view of this building from a photograph 
before the fire is given on our first page. 

The incidental gain which has been brought about by 
the fire is to be found in the improved character of the 
equipment. The machinery is new, its arrangement 
is improved and the amount of apparatus in all de- 
partments has been greatly increased. 

The apparatus for work in steam engineering con- 
sists largely of typical engines. Each experimental en- 
gine has its full complement of accessory apparatus 
for determining the performance of the machine. Al- 
together there are in the laboratory 36 steam cylinders, 
aggregating about 1,500 horse power ; six friction 
brakes, which together are capable of absorbing 1,000 
horse power ; and six surface condensers. 

Among the important experimental steam plants 
may be mentioned a large triple expansion Corliss en- 
gine, a Buckeye engine, a straight line engine, two 
Atlas engines, a Westinghouse compound engine, a 
pair of Baldwin compound locomotive engines, a De 
Laval steam turbine and a locomotive testing plant. 

The locomotive testing plant occupies an annex 
laboratory and consists of an ordinary locomotive 
mounted in such a way as to allow its action to be 
studied and its performance tested while the engine is 
run at any desired speed and under any load, the con- 



draw their supply from a low-level cistern and de- 
liver to the stand pipe. Water from the stand pipe 
may be used to supply hydraulic apparatus, or it may 
be discharged directly into an iron weir tank, from 
which it flows to the low-level cistern. The combined 
capacity of the several experimental pumps is about 
1,000 gallons per minute. 

The laboratories of the electrical department occupy 
a building by themselves. The dynamo laboratory 
contains over twenty dynamos and motors of different 
types and outputs, aggregating over 200 horse power. 
For direct current working, there are both incan* 
descent and arc dynamos and motors of different volt- 
ages. For alternate current working, there are alter- 
nators and multiphase machines of different outputs 
and a large equipment of transformers of nearly every 
American type. 

The circuits from all machines, instruments and 
pieces of apparatus throughout the pier rooms and 
laboratories of the electrical building can be connected 
to a large switchboard providing 400 terminals. By 
this means, any desired combination of machinery, 
apparatus and instruments may be readily secured. 

The equipment of the civil engineering depart- 
ment affords the student abundant opportunity for 
making himself familiar, by actual use, with the 
excellent assortment of surveying instruments, embrac- 
ing those usually employed in actual work, as well as 
those used in geodetic and astronoujical observations. 





ENGINEERING LABORATORY-VALVE SETTING. 



ENGINEERING LAB0RAT0R7-PRACTICE WITH TRANSMISSION DYNAMOMETER. 



unusual facilities for laboratory practice in mechani 
cal, electrical and civil engineering. Some of the en- 
gineering laboratories have already been described 
and illustrated in these columns* and others constitute 
the subject of the present article. 

Two years ago there was erected a large building 
for the accommodation of the engineering departments. 
A few days after its dedication this building, with its 
acre and a half floor space and its elaborate equip- 
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ditions being similar to those of the track. The loco- 
motive has 17 by 24 inch cylinders and weighs 85,000 
pounds. When in use, it is fired and its motion con- 
trolled precisely as if it were upon the road, and while 
thus run its performance may be tested with the same 
accuracy which attends the testing of any stationary 
plant. All parts of the mount are adjustable to suit 
the dimensions of any locomotive whatsoever. Pur- 
due's engine may be readily run out of the laboratory 
and any locomotive from any part of the country may 
j take its place. It is expected that from time to time 



In connection with the work in civil engineering, 
courses are offered in architecture and in sanitary 
engineering. 



m t • t m 



A GOLD medal of the value of $200 is offered by the 
Bologna Academj' of Sciences for the memoir describ- 
ing the best system or apparatus for putting out fires 
by chemical, physical or mechanical means. The pa- 
pers must all be in by the end of May, 1896, and may 
be written in Latin, French, or Italian, or in any other 
language if accompanied by an Italian translation. 
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AN IMPROVED WATER MOTOR. 

This is a wheel which may be run when either par- 
tially or entirely submerged, is designed to be very 
efficient in proportion to the speed of the current, 
and has a very simple and easily actuated mechan- 
ism for throwing it into and out of gear. It has been 
patented by Mr. Benjamin F. Rathbun, No. 99 Wins- 
low Avenue, Buffalo, N. Y., and its inventor 
reports having made some highly satisfac- 
tory tests of its efficiency. On a common 
shaft is a series of wheels, as many as de- 
sired, according to the width of the stream, _-_- 
there being on the sides of the wheels 
outwardly swinging gates adapted to close 
into recesses in the sides of the wheels when 
the motor is not in gear. The end wheels 
have gates on their inner sides only. The 
gates on one side of a wheel are connected 
together by chains, so that when one gate 
swings out to the current it pulls the next 
one open. 

Opposite the gates are holes preventing 
excessive suction and permitting the cur- 
rent to enter and assist in turning the wheel, 
but the holes on the end wheels have their 
outer sides partially covered by deflectors. 
When the gates open, their inner edges 
strike against the teeth of ratchet _^ 

wheels on the shaft, these teeth serving as ^^"^ 

abutments. Parallel with the shaft are 
rods on which are arms adapted to turn 
opposite the gates to hold them closed, 
but which may also be turned back of the 
gate hinges to permit the gates to swing outward, 
as shown in the illustration, which shows the gates 
as they would appear in a tide or two-way current, 
while in an ordinary sti'eam the gates on the lower 
half of the motor would open while those on the upper 
half would close. The rods parallel with the shaft have 
end crank arms projecting through slots of two con- 
centric wheels, the outer one of which has teeth to en- 
gage a pinion, and these wheels being movable in rela- 
tion to each other. The gates are held normally locked 
by the parallel rods, but by pushing the pinion into 
engagement with the outer wheel the gates are per- 
mitted to swing into the current. The machine is 
thrown out of gear by a pawl or arm engaging the 
crank arms on the parallel rods. The motor is 
well adapted to be placed 
in a stream, to be run by 
the force of the current. 



musicians^ gallery, it being so constructed that the 
orchestra, which plays nightly, may be enjoyed by 
those in the main dining room, music room, grand 
assembly, and promenade halls at the same time. In 
summer the roof garden, occupying a surface area of 
thirty thousand square feet, offers the guests and 
their friends a nightly promenade concert, and by 
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day an unobstructed view of the city, the Hud- 
son and the Palisades, while at the door is the Park. 
The Hotel Majestic is in one of the choicest residence 
districts, of the city. It fronts directly upon and over- 
looks the Central Park, with its lakes, trees, green 
swards, flowers, winding paths, and driveways. The 
views from the Majestic are wonderful aad enchant- 
ing. 

-^ < • I ^ 

liiquid Olue. 

Chloral hydrate 250 grammoe. 

Gelatine 400 " 

Water >,... 1000 

The solution is ready in forty-eight hours, and is 
said to be excellent for mounting photographs. 



THE HOTEL MAJESTIC, 
NEW TORE. 

New York possesses some 
of the finest hotels in the 
world, and to the Waldorf, 
the New Netherlands, the 
Savoy, the Holland, the 
Imperial and the Plaza, 
has recently been added 
the palatial hotel on Cen- 
tral Park West, between 
Seventy-first and Seventy- 
second Streets, the Hotel 
Majestic. 

The structure is 150 by 
204 feet and the height of 
the twelve stories is 165 
feet. The building, a 
modified Renaissance 
structure, is made fire- 
proof and contains 600 
apartments. An open ex- 
posed court 40 feet wide 
gives abundant light and 
air to all the rooms not 
fronting on the street. 
Nearly four million dol- 
lars were spent in the erec- 
tion and furnishing of this 
hotel. The architect was 
Mr. JacobRothschild, who 
was assisted by Messrs. 
Reeves and Livingston. 

Some of the special fea- 
tures of the hotel deserve 
attention. A covered 
driveway for carriages 
runs entirely through the 
hotel. The main entrance 
and foyer are marvels of 
beauty, being richly de- 
corated in Renaissance 
designs. The grand salon 
is furnished in the style of 
Louis XIV, the dining 
room in the Empire style 
of decoration, etc. A 
spacious winter garden 
gives the effect of a con- 
servatory. A novel feature 
is the arrangement of the 




The Fate of tbe Roral Toiv^u. 

We have heard much in late years of the develop- 
ment of our mountain towns. We have thought the 
trouble to be in their elevation and the hardness of 
the soil ; but Mr. Fletcher is now telling us in the 
April Forum that a similar fate is visiting the rural 
town in such States as New York, Ohio, Indiana, Illi- 
nois, Michigan, and Iowa. Indeed, the 
blight is peculiar to 110 one section, but ex- 
tends to every part of the country. The 
population of the whole country has im- 
mensely increased, while scores and hun- 
dreds of the rural towns have steadily 
declined in population and wealth. In 
view of these facts, we must look for a 
deeper cause, and that cause we find in the 
new facilities for travel and transportation. 
The railway is an immense centralizing 
power. We are only beginning to awaken 
to the ti'^iu^i^dous significance of this 
recently introduced material force in our 
civilization. In its presence all things pass 
and the whole world is made anew. The 
immediate results from the introduction of 
steam as a motive power were felt long 
ago ; the remoter consequences are now 
being revealed in every cause and in every 
line of business. The change is nowhere 
more clearly seen than in the relation of 
the inland town to the commercial me- 
tropolis. When men reached the interior 
by horse power, by the ox team, or on 
foot, the rural town had a living chance 
to advance in population and wealth. For the in- 
dustrial army which had moved into the wilderness 
or the open country, the rural village was the new 
base of supplies. The commissariat must go along 
with the columns. The large center was too far away. 
But the coming of the railway abridged distance. It 
brought the village ten or twenty miles away in touch 
with the great city, making it a sort of suburb. The 
outlying depot of supplies is no longer needed ; the 
railway train has taken the place of the country store- 
house. Does the change mean the destruc^on of the 
rural town ? Not at all. The rural town is as im- 
portant as ever, but in a neW way. The railway took 
up the old base of supplies and carted it away as of 
no further use. The fortifications around it have 

been pulled down, and the 
soldiers of industrj' who 
had occupied them have 
been drawn back to the 
main base. The industries 
now find their center, not 
in the rural village, but in 
the city a little farther 
away. What is taken out 
of the town is simply 
drawn back into the city. 
The fictitious importance 
of the rural hamlet has 
disappeared, while the 
agricultural value of the 
land remains. The agri- 
cultural resources of the 
country must forever be 
the bulwark of the city. 
The only peculiarity now 
is that the city reaches out 
farther, drawing its sup- 
plies, by the aid of steam, 
not only from an area, of 
five or ten, but of a thou- 
sand or three thousand 
miles around. It draws 
from the cheapest market, 
without respect to dis- 
tance.— Boston Standard. 



THE HOTEL MAJESTIC, OPPOSITE CENTRAL PARK, NEW YORK CITY. 



The Trolley in Rome* 

At the present time om- 
nibuses and a few horse 
cars constitute the princi- 
pal means of travel in the 
streets of Rome. 

A concession has, how- 
ever, just been granted to 
the Soeieta Rom ana degli 
Omnibus for the building 
of an electric road to run 
from the general post 
oflRce to the principal 
railroad station in that 
city. 

Grades of considerable 
size will have to be over- 
come. The overhead 
Thomson Houston trolley 
system will be adopted, 
and it is expected to 
have tlie line open for 
business on September 17 
of this year. 
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by which freight is lowered into and hoisted out of the 
hold. She will be ready for sea about June 1, and will 
carry 3,200 tons on 15 feet draught. 

On the same day the steamer J. J. McWilliams, 
building at the Wheeler yard, West Bay City, was 
launched. She is building for the Mitchell-Gratwick 
syndicate, and is 370 feet over all, 352 between perpen- 
diculars, 43 beam and 27 depth. Her engines are 20, 
32 and 55 by 43 inches. Her boilers were made by 
Wicks Brothers, of Saginaw, and are 133^ by 12 feet. 
She is expected to be out in about four weeks. 

The Detroit Dry Dock Company launched, April 20, 
at their Orleans Street yard, Detroit, a fine lumber 
steamer, the Argo, for C» R Jones & Company, the 
Fisher- Wilson Lumber Company, and others, of Cleve- 
land. She is a single decker, 203 feet in length, with 
185 feet keel, 353^ feet beam and 15 feet depth, and will 
carry 800,000 feet of lumber on 123^ feet draught. Her 
engine is a fore and aft compound, 22 and 46 by 36 
inches, with cylindrical boiler 12 feet 3 inches by 11 
feet. She will carry two pole spars and one stack. 
She is expected to be out in three weeks and will tow 
two of the A. G. Comstock's barges. —Marine Record. 

^ 4 ^ ¥^' ^-^ 

AN IMPROVED OASOLINE TRACTION ENOINE. 
The illustration represents a gasoline traction engine 
which has been used in the field for several seasons, 
doing most efficient service. It is manufactured by the 
Charter Gas Engine Company, of Sterling, 111. It is of 
neat design, strong and well built, the frame being all 
iron and steel, and the rear axle has roller bearings. 
The platform is suspended on springs. The steering 



Freight €ar Doors* 

At the January meeting of the Central Railway Club 
a paper upon the subject of ** Freight Car Doors and 
Fixtures" was read by Mr. J. D. McIIwain, superin- 
tendent of the Union Car Company, in which the 
author presented the claims of a number of door ap- 
pliances and concluded as follows, in which he repre- 
sented a committee appointed to consider the subject 
given in the title of the paper : 

*' We wish first to repeat the statement made in our 
previous report, that the coming freight car door, to 
be perfect in every particular, and satisfactory to both 
the transportation and mechanical departments, re- 
q uires the following essential points : 

" First, safety; second, protection to the property in 
transportation, from theft, fire, and water; third, ease 
of operation; and last, but not least, economy in pro- 
duction and maintenance. We do not believethatthe 
freight car door has yet been produced that embodies 
all of these requirements perfectly. In our opinion the 
perfect door should be hung at the top, on antifriction 
rollers which cannot be derailed. The bottom girders 
should permit sufficient play between the doors and 
the car to give the door ease of motion at once after 
the fastenings are loosened. The fastenings should be 
designed to close the door tight against the car when 
locked, and release it when unlocked. There should 
be a permanent stop or cleat at the back edge of the 
door when closed, for protection from fire and water. 
The door posts should be trussed to prevent bulging 
outward, which is the principal cause of doors binding 
and the attendant evils. We question if there is a com- 
plete door that is not 
weak in some one of these 
features, and leave the sub- 
ject for your digestion." 

In the discussion Mr. 
McIIwain said bethought 
that door construction was 
the leading question of to- 
day in car design, that is, 
the providing of '* proper 
doors, properly hung, that 
will properly protect the 
property in the car and 
thatwill notcosttoomuch 
for operation and main- 
tenance." The discussion 
was continued in the 
March meeting of the club 
when it was opened by 
Mr. Perkins, joint freight 
agent of East Buffalo, who 
represented the '*menwho 
look after the freight and 
keep track of it." He 
stated that the number of 
box cars, not counting 
those belonging to private 
car owners, in use in the 
country was about 512,000, 
which makes the car doors 
number over a million. 
Based upon 200,000 doors 
opened, closed, and fast- 
ened each day, allowing 
one minute for every com- 
plete operation, he figured 
that it cost $500 per day 
for this insignificant item, 

which would become $2,500 if the time occupied was || wheel and levers are within easy reach of the operator, 
placed at five minutes. This showed the importance " and the traction motion can be reversed instantly. 




THE "STERLING" GASOLINE TRACTION ENGINE. 



of furnishing doors which may be opened, closed and 
sealed easily and quickly. He spoke of the safety of 
employes as the matter of first importance in the car 
door question, applying to the dangers to men in open- 
ing and closing the doors as well as those resulting 
from improperly secured doors upon the road. After 
enumerating some of the defects which lead to danger 
of falling doors, he said : ** The door of which the least 
complaint is heard among freight handlers is that 
hung on rollers or pulleys at the top, with projecting 
door guides below the bottom of the door and wedge 
shaped pieces on the bottom of the door to fill guides 
when the door is closed. These doors always work 
well, even when bolts that hold pulleys to the door are 
loose or the door gets old or shaky. • . • Freight 
men are well satisfied with doors hung this way, and 
if made a few inches wider than the doorway, the lap 
over the door post at the back and the door stop in 
front make the necessary protection against sparks 
and rain." 



Vie-w Ijake Steamers* 

At the Cleveland Ship Building Company's yard, 
April 20, was launched the steel steamer Chili, built to 
the order of Captain Drake, of Buffalo ; Captain A. B. 
Wolvin, of Duluth ; Wm. Dickinson, of Chicago ; Cap- 
tain David Vance, of Milwaukee, and others. The Chili 
measures 342 and S24 by 42 and 27 feet. Her engines are 
triple expansion, 20, 83 and 54 by 40 inches, the two 
boilers being 18 feet 4 inches by 13 feet. A 12 by 12 
inch hoisting engine operates a fore and aft shafting, 



The gearing is arranged to give two speeds, two and 
a half or four miles per hour. 



The Prevention of IVindoiv €leanins Accidents. 

According to the report of the registrar-general, the 
number of fatal falls from the window in England alone 
is eighty per annum, but notwithstanding this fact, 
little has been done either on the part of the govern- 
ment or on the part of house owners to take means 
to lessen this unnecessary mortality. In 1892 the cor- 
poration of Glasgow passed a by-law enacting that in 
dwelling bouses all window sashes above the ground 
floor should be hinged or constructed so as to admit of 
the outsides of the windows being cleaned from the in- 
side of the apartment ; and we believe that an old act, 
passed in 1847 and applying to English boroughs, made 
it an indictable offense to allow any one to stand out- 
side a window, with a fine of 40s. payable by the occu- 
pier. But this act is undoubtedly a dead letter in the 
country, and would anyhow be impracticable in a 
large city like London. The proper remedy obviously 
lies in the fitting of the window itself. If this can be 
so constructed that the operation of cleaning can be 
performed from the inside, while the framework is 
both air and water tight, the safety of the cleaner is 
assured, but before any such innovation can become 
popular among those who have grown up among 
sashes and are returning to easements, it must be made 
clear that the new invention does not lose in comfort 
for its user what it may gain in safety for his servants. 
— The Lancet, London, 



The Gateiv^ay to Ijake Superior. 

For many years the United States has had possession 
of the gateway to Lake Superior, for such may be 
termed the lock at the St. Mary's Falls Canal, and 
quite as much so as Gibraltar is the key to the Medi- 
terranean. 

It appears that Canada, or rather the imperial gov- 
ernment, could not rest quietly under this state of 
affairs, which in a sense debarred access to their terri- 
tory on the north shore of Lake Superior. This 
feature was brought strongly to the front a quarter of 
a century ago, when Canadian vessels with military 
supplies for Manitoba were refused permission to lock 
through the canal, which was then under the jurisdic- 
tion of the State of Michigan. 

It may be assumed that from the above episode 
sprung the idea to have a national waterway whereby 
Dominion tonnage could pass on to Lake Superior 
under all conditions, and now this has been accom- 
plished. Furthermore, it will be remembered that 
three seasons ago the Canadian government, by an 
order in council, so changed the rules governing the 
imposition of tolls in the Welland Canal, their gate- 
way to the coast, that a rebate to the tolls would only 
be allowed to vessels that discharged their cargoes at 
a Canadian port. While the new order appeared all 
right and just on the face of it, there was really a 
strong discrimination against the port of Ogdensburg, 
N. Y., and as a consequence against American tonnage 
consigned there, and this meant the building up of 
Kingston, Ont., as a terminal lake point at the expense 
of Ogdensburg. Remonstrance on the part of com- 
mercial and transportation 
interests with the Domin- 
ion government proved 
futile, and finally a law was 
enacted by Congress ex- 
acting toll from all Cana- 
dian vessels passing to or 
from Lake Superior. This 
state of affairs lasted only 
about five months, when 
such pressure was brought 
to bear on the Dominion 
government that the order 
in council was abrogated 
relative to the Welland 
Canal tolls, and at the 
same time the American 
"Soo" Canal was again 
thrown open to the use of 
Canadian vessels free of 
all charges. 

Canada is now independ- 
ent regarding access to 
her Lake Superior ports. 
She has a splendid canal 
in her own territory and 
need not be under any 
further obligations to the 
United States for permis- 
sion to reach her northern 
limits. In addition to this 
feature sheholdsthe key to 
the coast via the St. Law- 
rence route, and with these 
facts in mind it has been a 
consideration for some 
time past to know whether 
the Welland Canal tolls 
would not be put in force again, seeing that the 
Dominion could no longer be checkmated by the 
United States in the same manner as formerly, and it 
is of particular interest to note that Canada seems to 
have no inclination at this time to reimpose burdens 
on American commerce, for not only is the new canal 
at Sault Ste. Marie declared f reeof tolls for all tonnage, 
but the Welland and St. Lawrence Canals remain as 
formerly relative to toll charges. This is the more mag- 
nanimous on the part of Canada considering that she 
has spent vastly more money, considering the meager 
population of the country, in improving natural and 
forming artificial waterways than has the United 
States, and the announcement that the Canadian St. 
Mary's Falls Canal is free to all vessels shows the spirit 
and feeling which the Dominion bears toward this 
country, for, of course, only American tonnage is 
meant when it is said that the canal is free to all. 

Such concessions, or international courtesies, if so 
they may be called, will no doubt go far toward 
smoothing over rough places which crop up from time 
to time in the usual order of events, and questions in- 
volving international rulings are much easier settled 
in an amicable manner when a mutual feeling of friend- 
liness predominates, and such must be regarded the 
recent action of Canada in throwing open the new 
Sault Ste. Marie Canal. — Marine Record. 



The average production of ice, by means of the ex- 
pansion of cold air, in what are known as cold air ice 
machines, is two and one-half tons of ice per ton of 
coal. Other machines vary from two and one-half tons 
to twelve and one-half tons of ice per ton of coal. 
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Notes on Aluminum* ' 

From a large number of experiments made by the 
author, the following results have been obtained : 

Alloys Containing Gold. — Alloys of aluminum and 
gold, although interesting, are of little practical use 
except for decorative purposes. With 6 per cent of 
gold, the alloy is as white as pure aluminum, but 
more brittle ; and with 10 per cent the product has a 
light violet brown color, is harder than aluminum, 
and only works well at high temperatures. A 15 per 
cent gold alloy is almost white, with a violet shade, 
very soft, and a fine grained metal. An alloy of 50 per 
cent gold, is soft and spongy, and possesses a beautiful 
violet color; while with 78 per cent of gold it is very 
brittle, and of a pinkish violet color. With 90 cent of 
gold, the color is a pale violet, and with 94 per cent it 
approaches a pink. Alloys containing small percent- 
ages of aluminum leave a bright violet color on the 
cupel under the blowpipe. An alloy of 50 per cent of 
gold, 45 per cent copper and 5 per cent aluminum takes 
the color and polish of 14 carat gold, but easily tar- 
nishes. 

Alloys Containing Silver.— Alloys of aluminum with 
4 to 8 per cent of silver are harder than pure alumi- 
num, and not brittle, and take a fine polish. The color 
is similar to that of fine silver; they are used for medals, 
charms, etc. 

Alloys Containing Nickel.— An alloy of 50 per cent 
nickel and 50 per cent aluminum is of a dull gray color, 
very porous, and too brittle to use. The following 
alloys of copper, nickel, and aluminum are very strong, 
hard, and fine grained: With 66 per cent of copper, 24 
per cent of nickel, and 10 per cent of aluminum an 
alloy is formed which takes a fine polish, and has the 
color of 10 carat gold. With 55 per cent of copper, 33 
per cent of nickel, and 12 per cent of aluminum the 
color is a beautiful golden brown; and with 723^ per 
cent of copper, 213^ per cent of nickel, and Q}4 per cent 
of aluminum, the color becomes richer and deeper. 

Melting of Aluminum.— The temperature should be 
kept even, and not much above the melting point of 
the uietal, which should be fed into the crucible in 
small pieces. The most useful flux is a little tallow. 
A crucible mainly of siliceous material must not be 
used, as the aluminum attacks the silicon. In alloy- 
ing, the aluminum is put into the crucible after the 
other metals have become liquid. 

Restoration of the Mat.— Aluminum can be cleaned 
and its mat restored by dipping for 1}4 minutes in a 
solution of 3 ounces of caustic potash or soda in a 
quart of water, then washing well, and dipping in a 
solution of three parts nitric and three parts sulphuric 
acid (by volume).— G. F. Andrews, J. Amer. Chem. 



this **ball,^' so that, after awhile, one can walk toler- 
ably well, always limping, however, because the leg 
has become shorter than the other. 

The other joint is the ** hinge joint," like that of the 
common door, admitting of motion only forward and 
backward. In the case of the arm, which demands so 
many motions, the two joints are supplied, making the 
limb wonderfully useful, adapting it to various, if not 
numberless, employments. Think of the friction of 
walking naturally resulting from our motions, particu- 
larly of the bones of the leg and thigh, caused by the 
weight of the body 1 Indeed, if these were made of 
steel, without any means of lubrication, only a few 
j'ears would be required to wear them away so that 
a man would be cut down to one-half his height ; To 
prevent this, the ends of the bones are provided with 
a smooth, gristly matter, which is repaired as fast as 
it wears away, the joint supplying its own oil, with no 
care on our part. Thus the wonderful machinery of 
the body goes constantly on. 



The Wonders of the Joints. 

Dr. J. H. Hanaford, in the Phrenological Journal 
for May, gives the following interesting facts relative 
to a most important function of the human body: 

The more than two hundred bones of the body would 
be of but little service to us aside from their joint con- 
nections. Some of these are of a remarkable charac- 
ter. 

The twenty-four ribs are attached to the spine by a 
kind of immovable joint, the seven upper ones to the 
breast bone, by cartilages ; three, more movable, are 
tied to each other and then fastened above, wh ile four 
are " floating ribs ; " these, with the six above, afford- 
ing elasticity and motion in the act of breathing, 
accommodating themselves to the varying size of the 
chest. 

In the place of these ribs a solid plate of bone would 
be cumbrous, heavy, not admitting of the motions 
needed at this part, while the curved and elastic ribs 
afford similar protection to the organs within. The 
wedge-shaped bone of the lower spine fits firmly into a 
corresponding cavity in the hip bone— a grand foun- 
dation bone of great strength, admirably adapted to 
its use. 

Of the two other kinds of joints, the "ball-and- 
socket" and the ** hinge," much might be said if space 
would admit. The ball-and-socket is well represented 
by the joint at the shoulder, which allows the arm to 
move in all needed directions. 

That the arm may have a wider scope, the socket 
is very shallow, so that when "out of joint" it may be 
easily put back again, almost by the unfortunate boy, 
if he only understood the matter. (It would not be 
safe for him to attempt to walk on his hands, instead 
of his feet, as the *"ball" would slip out too easily for 
safety.) In this respect the hip joint differs, the socket 
being quite deep, at the bottom of which there is a 
round, strong cord, which is so attached to the thigh 
bone as to prevent dislocation, unless from a severe 
accident. In consequence of this depth the leg is not 
afforded much movement, its principal movement 
being that of walking — a boy need not kick 1 This 
depth is needed to bear the weight of the body, with 
that of burdens which must be carried, in active life. 
This "ball "cannot get out without breaking the cord, 
in which ease it is useless to put the " ball" back. In 
the case of a dislocation, the "ball" being pressed up, 
nature (God in nature) by the aid of the nerves, blood, 
etc., performs a miracle, makiDg a ** socket" around 




INSTRUMENT FOR PLACING TORPEDOES. 
One of the indispensable danger signals used on rail- 
roads is the torpedo, which is exploded by the passing 
train, but to place the torpedo on the track in position 
to be acted on by the wheels of the train to be signaled, 
it has heretofore been necessary to stop the train 
leaving the signal to enable a man to place it in posi- 
tion on the rail. 

Mr. James D. Seamands, of 623 Buena Vista Street, 
San Antonio, Texas, has recently patented a very 
simple device by means of which the torpedo may be 
placed on the rail by a man on a moving train. The 
complete instrument is shown in Fig. 1. In the tubu- 
lar end of a 
long handle is 
placed a spring 
pres^sed follow- 
er, carrying at 
its lower end a 
foot of soft 
material, such 
as rubber, 
which rests on 
the upper sur- 
face of the tor- 
pedo. The lat- 
ter, which is of 
the usual de- 
scription, is 
furnished with 
a spring capa- 
ble of embrac- 
ing the head 
of the rail 
when allowed 
to assume its 
natural shape. 
The spring is 
held in an ex- 
tended position by the downwardly extending arms 
of the instrument, as shown in Fig. 1. 

The operator grasps the handle and carries it in po- 
sition to hold the torpedo-supporting spring over the 
head of the rail. By a quick downward pressure the 
handle is disengaged from the torpedo spring, which 
instantly contracts and embraces the rail head, as 
shown in Fig. 2. Figs. 3 and 4 are enlarged sectional 
views clearly showing the construction. 



liiffliinins Freaks. 

As the season for lightning flashes is upon us, it may 
be well to call attention to one or two points and to 
urge their careful observation and study. The 
camera has added greatly to our knowledge of these 
interesting phenomena, and every one in a position 
to do so should aid in photographing ther»e flashes. 
We have the multiple flash, the dark flash, the ribbon 
flash and so on, and these have caused widespread 
discussion. 

Some photographs show a series of parallel flashes 
following precisely the same path at some distance 
apart. That separate discharges can make such simi- 
lar paths for themselves side by side seems incredible. 
In July, 1892, on an exceedingly hot afternoon at Bay 
Ridge, Md., a violent thunder storm passed quite near 
my point of observation. At one point in the storm I 
saw flash after flash in exactly the same path. There 
were four or five of these flashes and the whole display 
lasted more than a second. If a camera were moved 
very rapidly over such a display, it might give the 
many distinct parallel flashes, and if it should be 
moved with less speed, such a broad ribbon flash as is 
illustrated in La Nature for March 2 might be secured. 
This " poly flash " or " poly phleg " (Greek, many and 
flash) should receive some designation to distinguish 
it from the so-called " multiple flash." 

Observations of lightning with the unaided eye may 
add a good deal to our knowledge. It is highly prob- 
able that the estimates of the duration of an ordinary 
flash of 0*002 to 0*0001 of a second are far too small. It 
is certain that no broadening of a single flash as sud- 
den as that could ever be had upon the swiJtest moving 
camera. To the unaided eye most single flashes are 
not more than 0*01 of a second. It is also entirely pos- 
sible to follow the direction of motion of a flash in the 
sky. 

On April 13, 1895, while a thunder storm was passing 
directly overhead, I observed a sharp lightning stroke, 
and, simultaneous with the sound of the thunder, 
which came four or five seconds later, there was an un- 
mistakable increase in the air pressure. This was not 
due to the wind, as the air was still at the time. It 
may be of a good deal of value to obtain additional 
observations of this kind. H. A. Hazeis^. 



SEAMANDS' TORPEDO PLACER. 



DTorld'fi Fairs in 1896. 

Two countries will hold world's fairs in 1896, one in 
the old world and one in the new. The Exhibition of 
Industries and Fine Arts which will be opened April 
2, 1896, near the castle of Chapultepec, city of Mexico, 
will be of special interest to Americans. Under the 
enlightened rule of President Diaz, Mexico has had an 
opportunity in the last few years to cultivate her 
great resources, and is now in a position to look for 
purchasers of her products and bid for the articles she 
requires. She needs agricultural and mining ma- 
chinery, printing presses, pianos and canned goods as 
well as thousands of other articles w hich the United 
States is in a position to supply in return for her 
minerals, cereals, fruits, and coffee. Important in- 
ducements are offered to exhibitors, such as the impor- 
tation of goods in bond and low transportation rates. 
Senor Ignacia Bejarano, the official mayor of the 
federal government, is acting as director-generaL 
California, Oregon, Nebraska, Kentucky and Iowa 
have already appointed State commissioners to look 
after their interests and a stock company has been or- 
ganized in Chicago to build the exposition palaces. 

An industrial exposition will be held in Berlin in 
1896. Special reference is to be paid to exhibits which 
shall illustrate the history of firearms. One of the 
features will be an exposition of sports, including a 
museum of rare objects of the chase and hunting 
trophies. A dog show will also be held. 

m ^ • t ^ ' — 

By means of the quadruple effect distilling appara- 
tus thirty -six pounds of water maybe evaporated with 
one pound of coal* 



Cycling: and the Heart. 

The Popular Science Monthly for May condenses 
from a lengthy paper on bicycling by Dr. B. W. Rich- 
ardson, who represents cycling as differing from other 
exercises, in that it tells primarily and most distinctly 
upon the heart. It produces at once a quickened cir- 
culation, though the riders may not be conscious of it ; 
and this accounts for the astonishing journeys a cyclist 
can undertake, and his endurance as against sleep. 
Although the heart increases in action and sometimes 
undergoes enlargement, the author has never seen a 
rider embarrassed by overstrain of it, f aintness, breath- 
lessness, angina or vertigo, so as to oblige him to dis- 
mount. Indeed, he had known a practiced rider who 
climbs hills on his machine, but could not mount a 
flight of stairs on his feet without breathlessness and 
a slight palpitation ; he had never seen a sudden death 
from cycling. He had met with instances in which, 
after several years of cycling, there was evidence of 
heart disease, with general languor and inability to 
sustain fatigue if exercise were again tried on the ma- 
chine ; and, on the other hand, he had known exam- 
ples in which even an octogenarian had kept up the 
exercise in a moderate degree apparently with benefit 
to the circulation. He had seen in some cases apparent 
benefit arising from cycling even where there was an 
indication of some disease affecting the circulation, 
and had known good to arise from it in cases of vari- 
cose veins and of fatty degeneration, and in conditions 
of ansemia. In other cases excessive cycling had been 
a definite cause of injury to the circulation. The 
author believes that cycling in moderation may be 
permitted and even recommended to perc^ons with 
healthy hearts ; that it is not necessary to exclude it 
in allcasesof heart disease, while it may be even use- 
ful where the action of the heart is feeble and signs of 
fatty degeneration are found ; that, as the action of 
cycling tells directly upon the motion of the heart, the 
effect it produces on that organ is phenomenally and 
unexpectedly great compared with the work it gets 
out of it ; that the ultimate action of severe cycling is 
to increase the size of the heart, to render it irritable 
and hypersensitive to motion ; that the overdevelop- 
ment of the heart affects in turn the arterial resilience, 
modifies the natural blood pressure, and favors dejren- 
erative structural changes in the organs of the body 
generally ; that in persons of timid and nervous na- 
tures the fear incidental to cycling is often creative of 
disturbance and palpitation of the heart, and should 
be taken account of ; that, in giving advice, it is often 
more important to consider the peripheral conditions 
of the circulation than the central ; that venous en- 
largement is often rather benefited than injured by 
cycling; and that straining to climb hills and meet 
head winds, excessive fatigue and alcoholic stimulants 

should be avoided, and the proper number of meals of 
light, suitably selected food should not be neglected. 
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TEE VAN BUBEN STBEET DBAWBBID6E OF THE 
METBOFOIITAN WEST SIDE ELEVATED BAILBOAD 
OF CHICAGO. 

(Continued from Scientific American of April 27, 
1895.) 
We recently illustrated the operations of construc- 
tion of the Metropolitan West Side Elevated Railroad 
of Chicago, the most impressive example of an ele- 
vated railroad system that has as yet been constructed. 
In our present issue we illustrate the Van Buren 
Street bridge, an element of the same system, which 
crosses the Chicago River, supporting two tracks of 
the Elevated Railroad. The bridge is of the bascule 
type, opening in the center for vessels to pass through, 
the trusses rising backward ^nd upward, each one 
moving in a vertical plane. Its construction is pecu- 
liar in the omission of trunnions, the great girders roll- 



cular segments are struck, and runs back horizontally 
or nearly so to the machine for opening. In the two 
diagrams this working strut is indicated by a single 
line extending from such center back along the fixed 
roadbed. The cuts also show how part of the deck 



operation. On the right hand of the picture is seen 
the portion of roadway extending back of the center 
of curvature, which portion goes down when the 
bridge rises ; it is cut oflF obliquely at its rear end, and 
a latch or link swings over this end, operating as a 
lock to prevent the bridge from being opened. There 
are also latches at the center of the bridge. 

The mechanism for opening and closing the bridge 
operates by means of the working strut. This is a bar 
carrying on its rear portion a rack and running nearly 
horizontally back from the center of curvature of the 
circular segment into the power houses. In the power 
houses are four 50 horse power electric motors, operat- 
ing a train of gear wheels, the last of which wheels 
engage with the racks. When a rack is drawn back- 
ward, the section of the bridge rises ; when a rack 
is projected forward, the section descends. Within the 




THE VAN BTJREN STREET BRIDGE, CHICAGO-OPENING AND CLOSING MECHANISM. 



ing on a seprment of a circle, one of which is formed 
on the backward prolongation of each of them. 

On reference to the cut, two small diagrams will be 
seen illustrating the bridge, open and closed. The 
rocking operation of tlie bridge is made clear in these 
cuts. They indicate two additional features. The 
working struts, as they are called, by which the bridge 
is opened and shut, constitute one of these features. 
One such strut for each half of the bridge is connected 
to the point representing the center, from which the cir- 



carried by the trusses, as they rock backward, de 
scends beneath the level of the fixed decks on either 
side of the river. 

Referring to the general view of the bridge, it will 
be seen that each section of the bridge comprises 
three parallel trusses, each with a circular segment. 
For the circular segments to roll on, there are pro- 
vided steel ways on which are projections or teeth of 
steel, which enter pockets in the faces of the segments. 
This insures alignment of the three trusses in their 



backward extension of the roadway just alluded to 
ballast is placed to bring the center of gravity into 
proper position. The effect of this is that the bridge 
naturally rests partly open, and if it is stirred from this 
position, tends to rock back a hd forth. The working 
struts are attached by pin connections to the central 
trusses ; one strut operates each half of the bridge. 

Assuming the bridge now to be closed, if it is desired 
to open it, the machinery is started so as to draw the 
racks backward. As each rack moves* its first effecst is 
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to revolve a cam by which pin latches at the center of 
the span are withdrawn and the latches at the heels of 
the trusses, one of which is shown in the general view 
of the bridge, are swung backward, leaving the trusses 
free to move. As the motion continues, the bridge 
opens, twenty seconds sufficing for the entire opera- 
tion. In closing, the reverse succession of operations 
takes place. The pin latches at the center are 
designed to prevent lateral movement and 
to insure the ends of the rails abutting in line ; 
the other latches hold the trusses closed. Each 
trass may be treated as a cantilever, the tail 
girder representing the anchoring span. 

We have referred to the counterpoise weights. 
They are placed within the tail girders and be- 
tween them, beneath the railway floor. As 
these weights are sufficient to prevent the 
bridge from naturally coming to a horizontal 
position, in the closing operation force has to be 
applied to bring the end down. To work each 
half of the draw span, two of the fifty horse 
power electric motors are provided, which are 
wired to operate together or alone. If by any 
accident the current is cut off, compressed air 
brakes are automatically applied, which in- 
stantly bring the bridge to rest. 

In the closing process, before the ends come 
together the sections are automatically brought 
to a full stop, so that the fioal closing has to be 
performed with special care. A powerful 
emergency brake is supplied to guard against 
accidents, which brake can be made instantly 
to act upon the structure. It is believed that 
all these precautions and structural features make an 
accident impossible. Owing to the height of the bridge, 
it will have to be raised for comparatively few vessels, 
as most can freely pass under it. 

One of the cuts shows the lifting mechanism placed 
beneath the roadway, the under surface of the road- 
way or deck forming the ceiling. The general relation 
of the trusses to the abutments is shown in the larger 
diagram, giving a view partly in section of the struc- 
ture, the open position being indicated by dotted lines. 
The small illustration gives a view of the deck of the 
bridge. The distant section in this cut is shown part- 
ly raised, a further descent of about three feet being 
required to complete the closing. 



some 70 miles south of Sydney. The center of this 
district is Kiama, a picturesque and thriving town 
surrounded by rich agricultural country, and which 
has been built upon an old igneous flow of basalt that 
has solidified and crystallized into huge columns of 
what is popularly called *' biuestone." This formation 
is seen to perfection on the west coast of Scotland and 




The «« Blow Hole,'' Klama, N« S* !¥. 

One of the most pleasant as well as famous tourist 
rftsorts in New South Wales is situated on the coast 



DECK VIEW OF THE VAN BUREN STREET BRIDGE, CHICAGO. 



north of Ireland at St. FingaPs Cave and other 
places ; and those who are acquainted with the rugged 
appearance of the coast in these places can form a 
good idea of the appearance of the New South Wales 
coast at this point. Kiama, unlike other tourist re- 
sorts, can be thoroughly enjoyed in either fair or 
stormy weather, and those who visit tbe town when 
a good gale is blowing have an opportunity of witness- 
ing a sight the like of which does not exist elsewhere 
on our globe. The famous " Blow Hole " here situated, 
in the middle of a rocky headland running out into 
the sea, forms a truly wondrous sight. With each suc- 
cessive breaker the ocean spray is sent shooting up into 
the air sometimes as high as from 300 feet to 400 feet, 
descending in a drenching shower and accompanied by 
a rumbling noise as of distant thunder, which can be 
heard for many miles around. 
This ** Blow Hole" m a singular natural phenomenon. 



and OCKnsfBtS of a perpendicular hole, nearly circular, 
with a diameter of about 10 yards across, and has the 
appearance of being the crater of an extinct volcano. 
This is connected with the ocean by a cave about a 
hundred yards in length, the seaward opening of 
which is in all respects similar to Stc FingaPs Cave 
on the west coast of Scotland, the same perpendicular 
basaltic columns forming the side walls of 
each. Into this cave towering waves rush dur- 
ing stormy weather, and as the cave extends 
some distance further into the rock than the 
"Blow Hole," on the entrance of each wave 
this cavity becomes full of compressed air, 
"Which, when the tension becomes too great, 
blows the water with stupendous force up the 
perpendicular opening.— Aust. Photo. Jour. 
m f^ m — 

The Palais de l'Elysee« Paris. 

The Elys6e Palace, where the President of the 
French republic lives, was built in 1718 by a 
banker. In 1748 Madam de Pompadour pur- 
chased it, and in 1768 Louis XV bought it from 
her heirs'; later, he sold it to the financier 
Meaujou, the only proprietor that died in it. 
Louis XVI bought it for $260,000 and gave it 
to the Duchess of Bourbon, who, in 1790, pre- 
sented it to the French nation. In 1803 Murat 
acquired it and gave it to Napoleon I, who was 
very fond of the garden. In 1814 Emperor 
Alexander I, of Russia, resided here. Then 
the Duke of Berry, the Dauphin, lived in it, 
and, after his death, the baby Duke of Bor- 
deaux. In 1848 it was assigned to Louis Na- 
poleon. Since 1873 Presidents McMahon, Grevy, Car- 
not, and Casimir-Perier have dwelt in it. Now M. 
Faure is the master.— Cincinnati Commercial-Gazette. 

— ^ ■ *#> ■» 

Raw silk waste machine wipers, instead of the cot- 
ton waste wipers heretofore almost universally used, 
are said to be entirely free from danger by spontaneous 
combustion, and this one fact .should be sufficient to 
highly commend them to all who have charge of run- 
ning machinery. These wipers are manufactured by 
the American Silk Manufacturing Company, of Phila- 
delphia, and their cost in use is lessened, where used 
in considerable quantity, by means of a special wash- 
ing compound, enabling the washers to be employed 
over again as many as eight to twelve times. These 
wipers are also said to more thoroughly clean the ma- 
chinery on which they are used, leaving no small de- 
tached fibers or shreds on parts wiped. 
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€ollodio-€liloride for Transparencies* 

F^ox jline (Hopkins & Williams ordinary) 82 gr. 

Ether C785) 8M oz. 

Alcohol(805) 2^ ** 

Chloride of zinc 40 gr. 

Nitrate of silver 98 ** 

Dissolve the chloride of zinc in the alcohol (and this 
is a valuable quality of chloride of zinc, that it will dis- 
solve in the alcohol without the addition of water), put 
in the pyroxyline when soaked, add the ether, and 
shake. Now put the silver into a test tube, add 40 
minims of distilled water. At this stage I prefer to use 
a non- actinic light. A single thickness of amber glass 
will do. There is no necessity for working in a dull 
light. We now dissolve the silverby heat over a spirit 
lamp flame, and at the same time heat 6 drachms of 
alcohol in a small flask; when the silver is dissolved, 
add about a drachm of hot alcohol to it by degrees. 
Then add to your collodion, a drop or two at a time, 
and shake well between, rinse out the tube with the 
remaining alcohol. If the operations have been carried 
out properly, a few drops of the emulsion put upon a 
plate will show an orange tinge; a fairly thick film, a 
full orange, inclined to ruby when held up to a light. 
The emulsion must be kept for not less than twenty- 
four hours. 

This emulsion may be washed in the ordinary way. 
I use it without washing as a rule, as washing 
entails the consumption of twice the quantity of sol- 
vents. To filter, place a plug of wool or good sponge 
in a glass funnel, and run the emulsion through. 
Moisten sponge or wool wit ha few drops of alcohol 
first. 

Coat the plates, and place them in a dish of water 
until the water runs smoothly over the surface, then 
riflse with two changes of water. Wipe the backs, and 
drain on blotting paper; or, when plates are wanted 
quickly, a piece of blotting paper may be placed on 
face of the plates, and gently pass a finger over to ab- 
ssorb all surface water. After this, they dry in five to 
ten minutes by the use of such a piece of apparatus as 
I show you. The usual drying cupboard will do, of 
course. 

With this emulsion no preservative is at all neces- 
sary. I have found no difference in the results. One 



him with more or less activity up to the time of his 
death. During the past year a systematic series of 
experiments was undertaken by the Lighthouse 
Department, and Maj. Livermore, who had this inves- 
tigation in charge, had been able to secure quite a 
number of observations which throw light on matters 
which have been puzzles to all previous experiment- 
ers. 

The signals which are in common use are the siren, 
devised in 1870 by Brown, which can be heard ten or 
twelve miles ; whistles, which will carry eight or ten 
miles ; trumpets, with a range of six miles ; and bells, 
which can be heard not more than three-quarters of a 
mile. In addition, there are floating bells, which 
can be heard for slight distances only, and whistling 
buoys, which are nearly as powerful as the trumpet. 

The experiments of the last season had to consider 
the efficiency of the signals and their expense. The 
sirens can be heard for long distances, but they are 
very expensive. On the other hand, bells are not 
costly to operate, but they are audible for short dis- 
tances only. A portion of the experiments dealt with 
larger bells and with the giving of the present bells a 
harder stroke with the hammer, both of which give 
the bell signals a higher efficiency. 

With reference to the transmission of the signals 
through the air, previous experiments or comparisons 
have been uneven. For example, no trumpet has ever 
been constructed large enough to be properly com- 
pared with the siren. Maj. Livermore's experiments 
concerned themselves with the efficiency of the sig- 
nals, the details of their construction and position, the 
reflections and the refractions of the ** sound rays," 
and the effect of obstacles near to and distant from the 
source of the sound. 

For this purpose one of the lighthouse steamers was 
fitted for the work, and observations in all kinds of 
weather and under differing conditions were secured. 
With reference to obstacles, it was found that inter- 
vening obstacles tend to diminish the intensity of the 
sound, irregular surfaces near and in front of the sig- 
nals effectively lessen their efficiency, obstacles be- 
hind the signal cut off the sound in that direction, 
and obstacles at a distance from the signal cut off the 



intensity of the signals throughout the course of the 
experimental trips, the relation of the silent area to 
the direction of the wind in its upper and lower cur- 
rents being indicated. 



thing I have forgotten to mention in the proper place, ! sound in their immediate shadows, 
that is, the use of a substratum to prevent the film As to the effect of weather conditions, these facts 
slipping off the plate during washing. I strongly appear: Rain and snow do not of themselves modify 
recommend edging the plates with India rubber solu- \ the transmission of sound, but in affecting the tem- 
quickly done with a 



The Boilins Point of milk. 

Dr. Edmunds, writing in the British Medical Jour- 
nal, makes the following observations on this subject : 
Referring to the temperature at which typhoid bacilli 
are killed, a correspondent assumes that milk boils at 
180° to 190° F. This is a mistake which needs correc- 
tion. Milk boils at a temperature higher than that of 
water, and it is well known that boiling milk inflicts 
a much more serious scald then boiling water. The 
point at which milk boils will vary half a degree or 
more, according to the amount of its saline and other 
non-aqueous constituents, but I find that a fair sample 
of milk, taken from my own kitchen, boils at 213'5° F. 
when tested with a standard chemical thermometer. 
I have always advised that milk boiled for one minute 
is made safe by the killing of any infective germs 
which it might have contained. The butter con- 
tained in the milk does not seem to raise its boiling 
point, but it is well known that butter and other fats 
and fixed oils boil at a very much higher temperature, 
and that boiling fixed oils destroys the skin as ef- 
fectually as melted lead. In the manufacture of tin 
plate — that is, sheet iron plated with tin — the tin is 
kept melted undermelted tallow, and the clean sheet 
iron is tinned by being passed through this bath of 
molten tin. Fixed oils may be heated to about 500° F. 
without undergoing material change, but at about 
600° F. they begin to boil, owing to the evolution ot 
gases, which are set free as a process of destructive 
distillation. It is generally held that the typhoid in- 
fection of milk is due to contaminated water used for 
washing the milk vessels or for augmenting the bulk 
of the milk by fraudulent additions. My own opinion 
is that an escape of fecal matter from the cow while 
being milked often falls into the milk pail» and that 
this is generally the real cause of t5'phoid infection in 
milk. I have actually seen this to occur when inspect- 
ing dairies and examining suspected cows, and I am 
perfectly sure that it often takes place. The polluted 
water theory seems to me to be far-fetched and inade- 
quate. 



tion. This Is quickly done with a small camel hair 

brush cut to about a quarter of an inch long in the 

hair. A dozen of lantern plates can be done in five 

minutes easily. 

The results which I show you have been developed 

with Abney's— 

Ferrous citro-oxalate 1 part. 

Ten per cent bromide potassium solution 1 " 

Glycin I have only tried one formula given by the 
makers, that for hard development; and hydroquinone, 
as follows : 

Hydroquinone 4 gr. 

Bromide potassium 24 ** 

Sulphite of soda 48 ** 

Water 1 oz. 

Three minims of a ten per cent solution of carbonate 
of soda. 

Development was from five to twelve minutes. All 
these developers may be used repeatedly. Hypo must 
be used for fixing; 2 ounces to the pint is strong enough. 
Washing in the hand for about a minute is enough to 
remove the fixing salt. 

The light used by me was magnesium, 6 to 36 inches. 
The colors are black, claret, and most beautiful pur- 
ples to purple black.— J. S. Teape. 



Fog Signals. 

The subject of fog signals was discussed recently be- 
fore the M. P. Club at its meeting in the Institute of 
Technology, Boston, the speaker being Maj. W. R 
Livermore, of the United States army, who has charge 
of the lighthouses and signals in this district. 

The Boston Commonwealth says the paper was a 
most interesting one, embody ing» as it did, the experi- 
ments undertaken by Maj. Livermore along our New 
England coast, experiments which shed much light on 
several vexed questions. 

The lights of the lighthouses in clear weather, said 
the speaker, are obscured only by the curvature of the 
earth, but in fogs, since even the snn is hidden, they 
become invisible. Sound, however, travels well under 
some conditions of storm, and a century or two ago 
the use of bells was begun as a warning in times when 
the light could not be seen. At Boston Light a can- 
non was once used as a signal, and many other devices 
have been invented to warn mariners as they approach 
the shore. 

The United States is the only nation in the world 
which makes an attempt to line its entire shores with 
signals, the theory here being to place such sig- 
nals sufficiently close to permit of shore naviga- 
tion in any weather ; but practically the system is not 
quite complete. In 1851 the transmission of signals 
through the air was investigated by Gen. Duane; 
afterward it was taken up by Henry and oontinued by 



perature of the atmosphere they do influence the re- 
fraction of the sound and may, indeed, under certain 
conditions, cause it to be lost to objects on the surfaqe 
of the water. This is a most important discovery, for 
it accounts beautifully for the so-called "ghosts," 
which are areas within which no sound from thq sig- 
nals can be heard. These silent areas have been ac- 
counted for in different ways, T5'^ndall having given a 
" flocculent material " solution, which, while within 
the limits of laboratory experiment, seems hardly pos- 
sible on so large a scale as it must be in nature. Maj. 
Livermore finds that under certain conditions of wind 
relative to the position of the signal, the sound rays 
become refracted upward in certain places, reaching 
the surface of the water at more distant points in pre- 
cisely the same line. 

A curious example of this was once observed in ex- 
perimenting near Boston Light. At a distance of 
about a mile from the light, no sound whatever was 
heard from the signals at the light, and it was thought 
that they had been stopped. Suddenly, however, they 
were heard in full intensity, and the steamer was 
stopped and backed again into the silent area. A man 
was sent up the mast, and he reported that he could 
hear the signals, although no sound could be heard on 
deck. 

This experiment was repeated several times, and a 
position was found where the noises could be heard at 
the bow of the steamer but not at the stern. The sig- 
nals employed on this occasion included a bell, a fog 
horn, a whistle and a gun ; and although the smoke 
of the gun and the steam of the whistle could be seen 
from the steamer, no sound reached its deck while in 
the silent area. The sound rays, refracted through 
the conditions of the atmosphere, formed an arch 
over the*6ilent area. 

As the outcome of these experiments and investiga- 
tions, there are many matters of interest and impor- 
tance. Scientifically, the explanation of the atmo- 
spheric conditions which cause the silent area and the 
underlying principles of refraction of "sound rays" 
are of great importance; while, practically, there are 
many matters closely related thereto. The location 
for signals so that their efficiency may be to seaward, 
and not, as now, oftentimes to landward, where, as the 
speaker said, "the inhabitants of the cottages do not 
seem to appreciate their value," the placing of them so 
that the silent area may be overcome, and other mat- 
ters of this nature, are of the greatest practical advan- 
tage. 

The lecture was throughout of the greatest interest, 
being fully illustrated with graphic drawings, photo- 
graphs of the fog signals and of the prominent light- 
houses along our northern coast. The most striking 
ot the graphic drawings was a series representing the 



An Exposition of €alIfornIa Products to be Held 
In Berlin. 

An interesting exhibition of California food products 
is about to be opened in Berlin. The exhibition has 
been prepared by private enterprise in the effort to 
educate the people of Germany and of other foreign 
countries i n the use of American products and to open, 
if possible, a new field for their consumption. A large 
building situated in the Thiergarten is being fitted up 
for the purpose, and the exhibition, it is announced, 
will be open to the public from the 5(h of May to the 
5th of July. The building is to be divided into oct- 
agonal courts, in each of which there will be a sepa- 
rate exhibition. 

In one court, for example, will be shown bitter beers 
and cordials, another will be devoted to the orange 
products, and in other courts will be found dried fruits, 
vegetables, fish, canned fruits, oysters, etc. A novel 
feature will be a cafe for women, in which all kinds 
of breakfast foods will be served by colored attendants. 
The redwood industries of California have combined 
to build a redwood cottage, in which a unique exhi- 
bition will be made. The cottage will contain, besides 
other products, redwood shingles and burl, and experi- 
ments will be made to demonstrate the adaptability of 
redwood for the manufacture of lead pencils. Scat- 
tered about the building there will he some twenty 
booths attended by young women in Quaker costume, 
who will distribute prepared dried fruits, mushes, and 
baking powder products. There will also be glass-in- 
closed com poppers, with the idea of introducing this 
delicacy into Berlin. A model American business 
office is also to be on exhibition, and it is believed that 
the many labor-saving devices and conveniences 
common in this country may be introduced in Ger- 
many. 

The exhibition, it may be seen, is to be carried out on 
a very ambitious scale. Some three hundred business 
firms in California are enlisted in the enterprise, and 
these represent a capital of nearly $400,000,000. The 
exposition is not competitive, but purely of a commer- 
cial character, and, it is confidently believed, will prove 
a very effective advertisement for the Pacific coast. 



Iflovliis a masonry Houite. 

The Sage house, Brooklyn and St. Mark's Avenues» 
Brooklyn, N. Y., has been successfully moved by B. 
C. Miller & Son, the house movers of that city. The 
building is of stone, weighing about 1,300 tons» and 
was built by a son of Mr. Russell Sage, of New York. 
The contract for removal called for its being moved 30 
feet toward St. Mark's Avenue and 20}4 feet toward 
Brooklyn Avenue, and that it should be raised 2}4 feet 
on its foundations. This to be done without break or 
orack in the walls. 
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THE WHITE-TAIIED GNU IN TEE HANOVER 
ZOOLOGICAL GARDEN. 
The accompanying: engrraving, for which we are in- 
debted to the Illastrirte Zeitang, shows the white- 
tailed Kna, with its calf, now in the Zoological Gar- 
den at Hanover. This garden possesses specimens of 
both the white-tailed gnu (Catoblepus gnu) and the 
black-tailed gnu, also called the blue or Gorgon gnu 
(Catoblepus Gorgon), but those of the former species 
are specially interesting. At first the young one re- 
sembled a bison calf in many respects. Its coat was a 
pretty brown color, its head being a sepia brown, 
while the brush-like bunch of hair just above the nose 
was black, and the short stiff main was also black. Its 
bushy tail, which reached almost to the hock, was 
round like that of a dog. The thick hair concealed the 
rudimentary, button-like horns, bat at the end of five 
weeks these were half a finger long. Although, in 
that time, the brush-like hair on the head and the 
mane— very characteristic features of the gun — had 
become more marked, the creature still looked as if be- 
longing to a different species from the mother. When 
eight weeks old its back was only about a hand's 
breadth lower than the mother's and its horns were 
about three inches long and quite straight, differ- 



the ground is suflQciently thawed for the miner to get 
out about a foot or a foot and a half of gravel and soil. 
One man can burn a hole down about a fpot a day. 
The work can be done only when all the surface water 
is frozen, otherwise it would drain into the prospect 
hole. In this region wells have been sunk seventy-five 
feet or more, all through frozen ground, and the min- 
ers say they never got below the frost line. 

In other districts the work can be done only in the 
very brief summer, from the middle of May uhtil about 
the middle of September, and usually for only about 
ninety days. In these regions the ground is not frozen 
so deep, and the gravel and soil can be washed from 
the bed rock. Flumes must be built from the creeks 
and the water conducted to the claims. The bed rock 
is from ten to twenty-three feet below the surface, and 
all the overlying soil must be washed away before the 
gold is accessible. A working supply of water is rarely 
obtainable for more than ninety days of the year. 
Usually almost two entire seasons are consumed in 
this preliminary work before a sight of the gold is ob- 
tained, and the miner must have money as well as 
pluck to keep him going until he strikes pay gravel. 
The gravel needs to be remarkably rich to compensate 
for the arduous and tedious labor of reaching it. 



large districts could be worked In a systematic way 
and big profits be realized. From all ax;counts, that Is 
how the Yukon gold and silver region will be made to 
give up its riches. 

Test of ail Eighteen-inch Armor Plate. 

An important test of an 18-lnch Harvey Ized armor 
plate took place at the Indian Head proving ground 
on May 1. The test was particularly interesting, as it 
was practically a competition of the suspected Carne- 
gie product and the successful Bethlehem manufac- 
ture. The test of the 18-inch Bethlehem plate on 
March 11 was described in the Scientific American 
for March 23, 1895. The Carnegie plate was tested 
with exactly the same grade of shells. The Carnegie 
plate weighed 79,300 pounds, was 16 feet 9}4 inches 
long, 5f 7 inches wide and cost $20,000. It was the re- 
presentative of ten plates, weighing 306 tons, for the 
battleship Oregon. The plate was attached to an oak 
backing three feet thick, by 26 three-inch bolts. The 
plate was erected on a hillside about 300 feet from the 
gun battery. 

The first projectile was an 850 pound 12-inch Holtzer 
shell, propelled by 249 pounds of brown, hexagonal 
powder. The velocity was 1,465 feet per second, and 




WHITE-TAILED GNU AND CALF IN THE ZOOLOGICAL GARDEN AT HANOVER. 

DRAWN FROM LIFE BY WILHELM KUHNERT. 



ing in this respect from those of the old gnu. The 
color of its coat was also beginning to change. 

The gnu belongs to the antelope family, the mem- 
bers of which differ so greatly in size, proportions, 
color, the shape of the horns, etc. 



The Alaskan Oold Regions. 

Last season's yield of gold from the Yukon River 
district in Alaska was about $249,000, according to an 
estimate gathered from miners and business men in 
the district by the Alaska News. The returns are 
undoubtedly big, but the labor of getting the gold, as 
described by one of the oldest miners in the region, is 
very great. The Yukon district is remarkably diflQcult 
of access, and a great many adventurers who have 
started hopefully from Juneau have failed even to get 
near the gold region. It is an expensive journey, too. 
Then the character of the gold mining and the limita- 
tions under which it must be done have sent many 
fairly experienced miners back in despair. 

In many districts the gold-bearing rock is twenty or 
more feet below the surface, and shafts must be sunk 
to that depth through ground frozen solid and by a 
most laborious process. The prospect holes are usu- 
ally about three and a half feet wide by six feet long. 
Enough wood must be cut to cover this space, and a 
rousing Are be kept up for almost a whole day before 



When the claims are worked by burning prospect 
holes in the winter, hot water is needed for washing 
the gravel when it is obtained. Usually when the 
gold-bearing gravel has been reached the returns have 
been handsome. Along Miller Creek in the past sea- 
son or two the yield has averaged as much as |1 or 
$1.50 a pan, and claims staked out two or three years 
ago are now held at prices varying from $2,000 to $20,- 
000 each. 

The extent of the gold belt of northwest Alaska and 
the Canadian North west Territory is still a matter of 
speculation. From the information brought by pro- 
spectors it is believed that the belt covers a district 
from seventy-five to a hundred miles wide, commenc- 
ing on the head waters of the Hootalinqua River, in 
British Columbia, and following closely the course of 
the Yukon River to and beyond the Arctic Circle, a 
distance of about nine hundred miles. It is probable 
that dozens of tributary streams, as yet unmapped, 
many doubtless unknown, are rich in gold and silver. 
The vast region is practically unexplored. The min. 
ing at present going on is but nibbling on the edge of 
the rich region. But when the gold and silver mines 
are systematically opened up, it will be a region for 
the capitalist and not for the Individual miner. The 
ground must be exceptionally rich in gold to pay one 
or two miners working for themselves. With capital 



the shell struck the plate with an energy of 12,662 foot 
tons. This was a cracking f=hot, but the plate was not 
cracked or penetrated, the projectile being completely 
shattered after entering about 6 inches. Portions of 
the outer shell of the plate scaled off. The next shot 
was propelled by 443 pounds of powder, the muzzle 
velocity being 1,926 feet and the striking energy 21,885 
foot tons. This shot was to test for penetration, but it 
only passed through 10 inches of the plate, the head of 
the projectile being smashed on the plate. The metal 
of the plate where the projectile struck was fused. 
Notwithstanding a crack about three-quarters of an 
inch wide which extended from top to bottom of the 
plate, it was accepted by the government. It was then 
determined to attack it with the great 13-inch gun. A 
13-inch Carpenter shell, weighing 1,100 pounds, was 
driven by 489 pounds of powder. The projectile had a 
striking energy of 25,000 foot tons. It was of course ex- 
pected that the shot would demolish the plate, but in- 
stead, after penetrating 10 inches, the projectile itself 
was completely destroyed. The solid oak backing was, 
however, greatly split. A crack 3 inches wide extended 
some distance from the top. The ability of the plate 
to keep out the heaviest projectiles we now manufac- 
ture is amply demonstrated. At present the race 
between armor and gun seems to be in favor of the 
armor. 
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RECENTLY PATENTED INVENTIONS. 
Eni^ineerin;;. 

Feed Water Heater and Purifier. 

—Daniel M. KobiiiBon, Bay City, Mich. This is an ap- 
paratus to be incased in the flueor masonry of an ordinary 
boLlei to utilize the waste heat for heating the feed 
water. It has provision for holding the water in it under 
boiler pressure and at the same level as the water in the 
boiler, Is adapted to precijjitate any matter in the water 
In tne form of sediments, loose carbonates, etc., and the 
constniction is such that it may be conveniently put to. 
gelher and taken apart. The improvement LncludeB a 
suitably connected outer shell in which is a settling cyl- 
inder made up of a series of superimposed sections, a 
pipe leading from the cylinder t» the upper part of the 
shell and discharging into a scries of pans arranged one 
above the other. 



RalUvay Appliances. 

Car Axle Box Lubricator.— James 

S. Patten, Baltimore, Mci This is an improvement in 
formerly patented inventions of the same inventor which 
have been subjected t» practical use on cars in ordinary 
service, rendering the lubricator more serviceable, reduc- 
ing its cost and weight, and increasing its durability. It 
is adapted to be inserted into and contained in the usual 
form of axle box, on the mere removal of the ordinary 
packing, and the lubricant holder is preferably of gal- 
vanized sheet iron, formed from a blank, and in it are 
suitably supported rollers adapted to slide laterally on 
the axles, and breaking up and lifting the lubricant. 

Car Door.— William E. Hoyt, Ravens- 

wood,West Va. This inventor hasdevised improved means 
f or supporting and manipulating the Hush side doors of or- 
dinary freight cars. The car hasa vertically undercut scat 
in a plate lixcd to the front wall of the doorway, the seat 
being engaged by one of the arms of a vertically swinging 
operating lever, permitting the trainman to press down 
with hjs weight in opening the door, and to lift directly 
under the door in closing it. The lever lies practically 
in the plane of the door when the latter is closed, where 
it cannot be well tampered with, there being also on the 
lever a hasp attachment. 



Electrical. 

Door Opener.— John Schneider, Long 

Island City, N. Y. This is an improvement on a former 
patented invention of the same inventor for a simple and 
durable electric door opener, not liable to get out of 
order, and arranged for unlocking a door from a dis- 
tance. The armature lever is normally held away from 
the magnet by a spring, the magnet being in a circuit 
having a button to be pressed when the door is to be 
unlocked, the drawing of the armature lever causing a 
catch to engage a bolt in a lock on the door. To insure 
the opening of the door when unlocked, a spring hinge 
of any improved construction is employed. 

Electric Lamp Hanger.— David 

Aitchlson, Easton, Pa. This improvement is more especial- 
ly designed [for use with incandescent lamps, permitting 
of conveniently raising or lowering the lamp or moving it 
Fitlewise as desired. A spring-actuated dnim fitted to, 
eluWon a pivoted horizontal arm carries a cord to sup- 
portthe lamp, a guide moving with the drum guiding the 
lamj>-fiUpporting cord. A shaft journaled in the free end 
of the pivoted arm carries a crank and a segmental arm 
adapted to engage the drum. 



l?Ieclianical. 

Saw. — Henry J. Frederick^ Brainerd, 

Minn. This ii^an improvement in buck saws, fret saws, 
and other saws having frames, by which the operator 
may quickly give at any time the desired tension to the 
f?!iwblade, or the blade may b(! entirely removed from the 
frame without dieconnecting the members of the latter. 
The spacer bar is rigidly secured to the rear or handle 
member and movably connected with the upper end of 
the front bar, a brace pivoted to the middle of the front 
bar extending to the spacer bai, while a longitudinal 
screw rod on the top of the latter extends through the 
npper end of the front bar, where it has a nut, the other 
end of the rod having an eccentric strap, an eccentric 
bring pivoti^rl to the bar. On the top of the eccentric 
is a handle, by the simple movement of which the 
ti neJon of the blade may be increased or diminished. 

SiDiNGf Cutter and GfAGE.— Thomas 

W. Purdy, Link, Ohio. Among devices employed in lay- 
ing siding boards on buildings, this invention presents a 
strong and easily operated device, to be conveniently 
clamped to the window casing or corner board for 
squarely cutting off the end of a siding board, and also 
serve as a gage for the overlap. It comprises a U-shaped 
supporting frame, with fastening devices, a die one side 
of the opening ami a knife to travel across the opening 
opposite the die, in connection with a lever to work the 
die, a gage being adjustable on the extension end of the 
frame. The clamps are spnng-actuated and the knife is 
quickly worked. 



Agricultural. 

Cotton Planter.— Mor«e P. Scott, 

Woodville, Miss. According to this improvement the 
seed box and furrow opener may. by means of a simple 
hand lever, be conveniently elevated or depressed to pro- 
vide for shallow or deep planting. 1'liey may also be 
carried together to the right or left Bufticiently to avoid 
an obstruction, through the mediurn of a foot plate. 
The machine is of simple and economic construction. 

Cotton Chopper.— This is an addi- 
tional improvement of the same inventor, providing 
means whereby superfluous plants may be chopped from 
the rows and the rows simultaneously cultivated. The 
driver may also easily and quickly move the choppers 
either to the right or left, thus accommodating the ma- 
chine to the unevenness of the rows, and both the cultiva- 
tors and choppers may be raised to entirely clear the 
ground. 



dicating the amount of money, commercial articles, etc., 
\u a safe or vault. It has a ca^ng which may be conve- 
niently placed upon a desk, safe, etc., Is L-shaped in 
form, and comprises a series of casings, in the vertical 
portions of which are arranged slide blocks bearing on 
their faces numerals, one above the other, which are 
made to appear In openings in the front of the casing as 
the block is moved up or down. The block is on a screw 
rod connected with a beveled gear at the base, whereby 
each block may be moved up or down, to bring the flg- 
ure desired in front of the aperture, by means of a key in- 
serted in the face of the horizontal portion of the casing, 
the figures thus displayed m the row of apertures indi- 
eating the amount. In the front of the casing Is a hori- 
zontal guideway for a slide bearing the title of the article 
the device is employed in indicating. 

Hose Coupling. — Joseph S. Black- 
burn, Salem, Ohio. This is an improvement on a for- 
merly patented invention of the same inventor, to adapt 
the coupling to hose of large sizes and dispense with 
some features, reducing the cost. The male section has 
a waterproof sleeve, adapted to be forced outward against 
the interior surface of the female sectionby water pressure 
against the inside surface, thus making a water-tight 
joint without dependmg upon abutting the sleeve against 
a shoulder in the coupling, and insuring a sure and tight 
waterway when the sections are brought together. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 2.5 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



IffiAcellaiieouM. 

Vault Cash Indicator.— Samuel R. 

Hamilton, Farmersville, Texas. This is a device for in- 



NEW BOOKS AND PUBLICATIONS. 

Cellulose. Ah outline of the chemis- 
try of the structural elements of 
plants with reference to their natu- 
ral history and industrial uses. By 
Cross and Bevan. London and New 
York : Longmans, Green & Company. 
1895. Pp. vi., 320. Price $4. 
In the present day of wood pulp factories and vulca- 
nized fiber goods, a work on cellulose, the basis of all 
manufactures of this type, seems peculiarly timely. The 
book under review is a treatise on the chemistry and 
microscopy of the subject. It possesses two indexes, 
one of authors and one of subjects, the first one showing 
how thoroughly the bibliography of the subject has been 
consulted in its preparation. To the educated manufac- 
turer and technologist, the book will be a sine qua non. 

The Ventilation of Mines. By J. T. 
Beard. First edition. New York : 
John Wiley & Sons. 1894. Pp. xiii, 
170. Price $2.50. No index. 

It is refreshing to find so clear and goodatr^tise 
written by an American author, and forming a work 
adapted for those operating American mines. Hereto- 
fore, by some fatality, many of the mining engineering 
books of the day have been published in England, and 
have been written from the ineular standpoint that an 
Englishman excels in accentuating. The book is dedi- 
cated to the miners of Iowa, among whom the author 
states that he has passed thirteen years. While we note 
the fact that the book is without an index, we must also 
state that the very full table of contents makes an index 
almost unnecessary. 

On India's Frontier ; or, Nkpal, the 
GfuRKHAS' Mysterious Land. By 
Heury Ballantlne. New York: J. 
Selvvin Tait & Sons. Pp. 192. Price 
$2.50. 

This attractive work, with its numerous illustrations, 
describes travels in India in a very graphic way. Read- 
ers of Kudyard Kipling will remember his admiration 
for the Gurkha soldiers. In this we hear something of 
their land, with numerous illustrations of buildings and 
people of the country, and have, besides, a most inter- 
esting and readable book. The author's criticisms on 
the method of governing are very cleverly put. 

Transactions of the American Soci- 
ety OF Mechanical Engineers. 
Volume XV. 1894. New York City: 
Published by the Society. Pp. 1359. 

The size of this volume, its absolutely model index and 
thegeneral make-up of the volume, are three things that 
alone are highly creditable to the society publishing it. 
The matter contained in the papers is of great value to 
the profession, and the volume itself must be read to 
obtain an idea of the wealth of material to be found be- 
tween its covers. The existence of a professional soci- 
ety admits of no better vmdication than that afforded 
by its publications. Their merit settles the permanent 
status of the Mechanical Engineers' Association. 

Der Bruckenbau in den Vereinig- 
TEN Staaten Amerikas. Von 
Professor W. Ritter. Zurich : Albert 
Raustein. 1895. Pp. 66. 12 platen 
and 60 figures. Price $1.50. 

The report of the Swiea delegate to the Columbian 
Exhibition of 1893 is based on a three months' jouniey 
in the United States, as the most valuable information 
regarding our bridges could not be found at the Exhibi- 
tion itself, but had to be collected at the bridges. The 
author principally points out what is new relative to 
the bridges built in Europe. The plates are well exe- 
cuted and give dimensions of the parts. 

Rational Building. Bein^ a transla- 
tion of the article ''Construction," in 
the Dictionnaire Raisonne de I'Archi- 
tecture Francaise of M. Eugene-Em- 
manuel Viollet-le-Duc. By George 
Martin Huss, architect. New York 
and London : Macmillan & Company. 
1895. Pp. xii, 367. Price $3. 

M. YioUet-le-Duc's works have attained a wide popu- 
larity. We find in this treatise on architecture a most 
elegant example of book making, containing verynumor- 
0U8 ilhintmtions introiliiced in tin; ti*xt. The eminently 
I)hJlosophi?al treatment of the subject is percei)tihlo 
throughout . il i6 evident even from the tyi>e of illustra- 



tions a6ed,wblcb, 1x7 the use of oerBpective or Isometric 
projection, are made 10 gjve a better representation than 
usual of the exact appearance and construction of the 
more complicated forms, such as groined arches, clus- 
tered arches and general construction. As an example 
of such IJlustrations Fig. liW, page 282, may be alluded 
to. No one can go through our cities without feeling 
regret at the perpetuation of certain architectural enor- 
mities in the more permanent type of building. Thie 
much may be wished, that the profession at large would 
give more attention to the appearance of beauty and 
architecture ae determined and regulated by structural 
laws. 

The Snow-Church Company's Legal 
AND Banking Year Book for 
Bankers, Lawyers, and the Busi- 
ness Public. 1895. Collection laws 
revised to January 1, 1895. New 
York : The Snow-Church Surety 
Company. Pp. 1261. 

This extensive work, covering, in a general way, the 
laws affecting banking and collecting business, is a thor- 
ough production, and one which can be warmly recom- 
mended to the profession. When it is realized that it 
contains far over 1,000 pages of fine type touching on the 
laws of all North America, it will be seen that it is not 
possible to give it an adequate review. For Information 
in regard to the commercial laws and collections, it 
would seem to be almost indispensable to the active 
practitioner. 

Cortina Method, Intended for use in 
schools, etc., and for self -study. 
French in twenty lessons, with a sys- 
tem of articulation, based on English 
equivalents, for acquiring a correct 
pronunciation. By R. D. De la Cor- 
tina, M.A. Revised by Professor J. 
Leroux, Professor of Modern Lan- 
guages at the United States Naval 
Academy. Book First. New York : 
R. D. Cortina. 1895. Pp. x, 108. 
Price 50 cents. 
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TABLE OF CONTENTS. 
1 Plate in colors, showing a residence at Glen Ridge, N. 
J., recently erected f orW. T. Taliaferro, Esq. Per- 
spective elevation and floor plans. A fine example 
in the Colonial style. Mr, Chas. E. Miller, architect. 
New York. 

2. Perspective elevation and floor plans of a cottage at 

Tenafly, N. J., erected for Chas. Vogt, Esq., at a 
cost of $5,BfO complete. Mr. W. L. Stoddart, 
architect. New York. An attractive design. 

3. A dwelling at Kennebunkport, Me. Three perspective 

elevations and floor plans. A most picturesque 
residence, with many artistic features. Mr. Henry 
P. Clark, architect, Boston, Mass. 

4. A log cabin chapel recently erected at Black Bock, 

Conn. Perspective elevation and ground plan. 
Mr. Bruce Price, architect. New York. 

5. A cottage at Park-Hill-on-Hudson, N. Y., recently 

erected for Geo. L. Rose, Esq., at a cost of $13,00t 
complete. Two perspective elevations and floor 
plans. I^lr. A. F. Leicht, architect. New York. A 
well executed design, showing many excellent 
features. 

6. A house at Orange, N. J., recently completed for 

Thomas L. Smith, Esq, Messrs. Child & De Goll, 
architects, New York. A pleasing design in the 
Colonial style. 

7. The Youkers Public School, No. 8, at Bronxville, N. 

Y* A good example of school architecture. 

8. A dwelling of modern design, recently erected for IVL 

Strong, Esq., at Montclair, N. J. Two perspective 
elevations and floor plans. Cost complete, $6,0#0. 
Mr. Christopher Myers, architect, New York. 

9. A house at Indiana, Pa. Perspective elevation and 

floor plans. Cost complete $3,100. Architect, Mr. 
E. M. Lockard, Indiana, Pa. An attractive design 
in the Colonial style. 

10. A very attractive residence at Montclair, N. J., erect- 

ed for Frederick S. Gage, Esq. Perspective ele- 
vation and floor plans. Mr. E. R. North, architect, 
Montclair, N. J. 

11. View of Capistrano Station, California. 

12. Design for a flreplace. 

13. The brick power station of the Brooklyn City Rail- 

road Companyt 

14. Miscellaneous Contents : A State park in the Catskill 

Mountains.— To prevent the slamming of screen 
d(>ors, illustrated.— Quarrying by means of tire.— A 
new lawn sprinkler, illustrated.— Art in metal tile 
roofiiier, illustrated.— An improved hot water 
heater, illustrated.— A macadamized road through 
swampy land. —Tinners' hardware and roofers' 
supplies.— Screen doors, Illustrated.— Stair flnish- 
ing, illustrated. — A hoiet for use over hatchways, 
illustrated.— Ventilating the school room.— Gas 
burning range, illustrated. 

The Scientiflc American Building Edition is issued 
monthly. ^.50 a year. Single copies, 25 cents. Forty 
large quarto pages, equal to about two hundred ordinary 
book pages ; forming, practically, a large and splendid 
Maqazine of Architecti-re- richly adonied with 
elegant plates in colors and with flne engravings, illus- 
trating the most interesting examples of Modern Archi- 
tectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circui.aticjn 
of any Architectural Publication in the world. .Sold by 
8ll newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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Thursday morning to avpearinthe followino week's issue. 



•* U. S." metal polish, Indianapolis. Samples free. 

Marine Iron Works, Chicago, New catalogue free. 

For best hoisting engine. J. S. Mundy, Newark, N, J. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

Woodpulpmachinery. TrevorMf p. Co., Lockport, N.Y. 

Screw machines, milling macomes, and drill presses. 
The Garvin Macb. Co., Lai«?ht. and Canal Sts„ New York. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

I make Machinery Name Plates in bronze and alumi- 
num. Designs furnished. Twining? Campbell, Liberty 
St.. Paterson, N. J. 

The best book for electricians and beginners in elec- 
tricity la " Experimental Science," by Geo. M. Hopkins. 
By mail, f 4 ; Munn & Co.. publishers, 36 Broadway. N. Y. 

For the original Bogardus Universal Eccentric Mill 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson. 2Sto 36 Rodney St., Brooklyn, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientiflc American office. 361 
Broadway, New York. 

II^~Send for new and complete catalogue of Scientiflc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on apoHeation. 
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HINTS TO CORRESPONDENTS. 

rVatnes and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give ilate of paper and page or number of question. 

Inquiries not answered in reasonable time shoulii 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not aih^ertisei 
in our columns will be furmshed with adilresses •f 
houses manufacturing or carrying the same. 

Special \Ti-itteii liilornintioii on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the oflice. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

l?Ii iierals sent £or examination should be distinctly 
marked or labeled. 



(6506) W. T. says : Would you please 

advise me howto treat cow's horns to soften them so 
they can bepressedin different shapes and then become 
hard again ? A. The bony core of the horn is first re. 
moved; the nextprocess is to cut off with a saw the tip 
of the horn, that is, the whole of its solid part, which 
is used by the cutlers for knife handles and sundry 
other purposes. The remainder of the horn is left entire, 
or is sawn across into lengths, according to the use to 
which it is destined. Next it is immersed in boiling 
water for half an hour, by which it is softened, and while 
hot is held in the flame of a coal or wood fire; taking 
care to bring the inside as well as the outside of the horn, 
if from an old animal, in contact with the blaze. It is 
keptheretili it acquires the temperature of molten lead 
or thereabout, and in consequence becomes very soft. 
In this state it is slit lengthwise by a strong pointed knife 
like a pruning knife, and by means of two pairs of 
pincers, applied one to each edge of the slit, the cylinder 
is opened nearly flat. The deeree of compression is re- 
gulated by the use to which the horn is afterward to be 
put. When it is intended for leaves of lanterns, the 
pressure is tjo be sufficiently strong (in the language of 
the workmen) to break the grain, by which is meant 
separating in a slight degree the lamina of which it is 
composed, so as to allow the round-pointed knife to be 
introduced between them, in order to effect a complete 
separation. For combs the plates of horn should be 
pressed as little as possible, so that the teeth may not 
split at the points. They are shaped chiefiy by means of 
rasps and scrapers of various forms, after having been 
roughed out by a hatchet or saw ; the teeth are cut by a 
double saw fixed in a back, the two plates being set to 
different depths, so that the' first cuts the teeth only half 
way down, and is followed by the other, which cuts the 
whole length ; the teeth are then finished and pointed 
by triangular rasps. Horn for knife handles is sawn into 
blanks, slit, pared, and partially shaped; then heated in 
water and pressed between dies. It is afterward scraped, 
buffed, and polished. 

(6507) J. R. J. says : What is known as 

the best or surest remedy to remove freckles from the 

face ? 

A. Hydrarg. bichlor gr. xii. 

Acid hydrochlor.,pure drm. iii. 

Fruct. amygd. amar oz. iss. 

Qlycerini, Price's oz. i. 

Tinct. benzoin dnn. ii. 

Aqua flor. aurant q. s. 

Dissolve the corrosive sublimate i n 3 ounces of the 
orange fi ower water, add the hydrochloric acid, and set 
aside. Blanch the bitter almonds, and bruise them in a 
Wedgwood mortar, adding thereto the glycerme and 
using the pestle vigorously; a smooth paste is thus ob- 
tained. Then add gradually about 9 ounces of the orange 
flower water, stirring constantly, continuing this oi)era- 
tion until a fine, creamy emulsion is the result. Subject 
this to violent agitation— preferably with the aid of a 
mechanical egg whisk— and allow the tincture of ben- 
zoin to fall into it the while drop by drop. Then add 
the mercurial solution, filter, and make up tlu? whole to 
the ineasun? of 1 imperial pint with more oranges fl{)>\'er 
water. 'J'liis preparation is reconunendcd bynn eminent 
dermatologist as being invariably eflicacious in the treat 



© 1895 SCIENTIFIC AMERICAN, INC. 



May II, 1895.] 



^mnixiu ^ntxum. 



301 



ment of ephelis, and alwajB greatly ameliorating lentigo, 
even if itdoee not entirejT decoloiize the patches tn the 
latter case. A general whitening of the ekin is prodixced 
by this lotion witboul any irritation. It ia as well, how- 
ever, not to apply it to any abraded fiiurfacee. It has 
been found far superior in practice to a preparation — 
which It somewhat resembles— sold at a high price in 
Paris under the name of Lait Antiphelique. 

(6508) H. N. M. says: How can I ink 

typewriter ribbons? A. Take vaseline (petrolatum) o f 
high boiling point, melt it on a water bath or slow fire, 
and incorporate by constant stirring as much lamp black 
or powdered drop black as it will take np without he- 
coming granular. If the fat remains t n excess, the print 
16 liable to have a greasy outline ; if the color is in ex- 
cess, the print will not be clear. Hemove the mixture 
from the fire, and while it is cooling mix equal parte of 
petroleum, benzine, and rectified oil of turpentine, in 
which distK)lve the fatty ink, introduced in small portione 
by constant agitation. The volatile solvents should be 
in such quantity that the fluid ink is of the consistence 
or fresh oil paint. One secret of success lies in the pro- 
per application of the ink to the ribbon. Wind the rib- 
bon on a piece of cardboard, spread on a table E«verai 
layers of newspaper, then unwind the ribbon in such 
/enf^ths as may be most convenient, and lay it fiat on 
the paper. Apply the ink, after agitation, by means of a 
soft brush, and rub it well into the interstices of the rib- 
bon with a tooth brush. Hardly any ink should remain 
visible on the surface. For colored inks use Prussian 
blue, red lead, etc., and especially the aniline colors. 

Aniline black J^ oz. 

Pure alcohol .15 '* 

Concentrated glycerine 15 "-' 

Dissolve the anilhie black in the alcohol, and add the 
glycerine. Ink as before. 

(6509) W. B., Jr., says : Will you please 

tell bow I ean raake a gallon of perfumed violet writing 
ink? A. One andone-sixth ounce of so-called primula ; 
violet is dissolved in 3 quarts boiling distilled water. 
This may be converted into a copying iuX by adding 4 
ounces sugar, 4 ounces glycerine. N. B.— Primula violet 
is known also as dahlia or Hof mannas violet, of which 
tha-e exist a number of different shadea Perhaps the 
finest is that known as No. 6. This coloring matter 
consists of salts of trimethylrosaniiine and triethylrosani- 
line. Other tints may be prepared from other aniline 
colors. It is best to add to the solution of an aniline 
color a small percentage (3 to 5 per cent) of alcohol, and 
also of glycerine (1 to 4 per cent). To perfume it add 
the essential oil, which will give the desired odor. 

(6510) A. B. D. asks : 1. Why does the 

whistle of a locomotive in motion sometimes sound \ 
hi£:her than it really is ? A. Because the engine ap- i 
proaching virtually shortens the sound waves. 2« Are | 
heat and light molecular or atomic forms of motion ? A. 
^ Kadiant heat^^ so called and light are forms of ethereal - 
energy; heat, properly speaking, is a form of molecular 
energy. 3. Is ether an atomic or molecular body ? A. 
The ether is hypothetical and cannot be termed atomic 
or molecular. 4. If heat and light are molecular forms 
of motion, is electricity to be considered so also, as it 
can be changed to either of the former? A. Electricity 
is best treated as iindeflnable, and seems apt to remain 
so for a long time. 

(6511) Gravity asks : What will pre- 
vent the formation of sulphate of zinc on the outside of 
the jars of a grayity telegraph battery ? lam informed 
coal oil will give the desired result. Do you think it 
affects the working strength of the battery ? A. Coal 
oil is used for the purpose named and has no* ill effect. 
Simply coating the edges of the jar with melted paraffin 
wax will prevent creeping to a considerable extent. 

(6512) W. G. R. asks whether there is 



pine. The pine trees flower i n spring, and thi s accounts 
for the presence of the spores as a sulphur-like deposit 
in your neighboihood every year at that season. >i Hardly 
a year passes in which supposed *^ rains of sulphur,^' 
such as this, are not reported from some part of the 
country. 

(6517) A. A. S. asks how to figure the 

horse power of gas and gasoline engines. A. Theproper 
way to obtain the mean engine pressure is with an indi- 
cator and card renter in the same manneras witli the 
steam engine. The variation of initial pressure of ex- 
plosion varies very much, say from 100 to 150 pounds 
per square inch, and the mean pressure from 50 to 75 
pounds, averaging a mean pressure of about 60 pounds. 
Square the diameter of the cylinder and multiply it by 
0*7854 for the area. 

other revolution, one-half the number.of revolutions per 
miaute multiplied by the length of the stroke in feet or 
deci mala of a foot will be the active travel of the piston 
under preseore. Then 

preesureXareaXstroke X J4 revolution 

=h. p. 

33,000 
If the explosion is) at every revolution, the full number 
must be put in the formula. If there is cushioning or 
eompression of the air and gas in the cylinder, it must be 
deducted from %^e mean pressure. See *' Qaa and Pe- 
troleum Engines,^* by Donkln, $6.60 by mail. For the 
method by Prony brake see Scientific American Sup- 
plement, No. 992; 10 cents mailed. 

(6518) R. B. 
twodays we have experienced a succession of heavy vi- 
brations with a simultaneous roar as of a distant explo- 
sion. The sky in the direction of the sound ( W.S. W.) is 
clear with a light S.E. wind. Is it possible for us to 
hear the reports f rom^the Sandy Hook grounds ? If not, 
what can it be ? We are at least 60 miles from Sandy 
Hook light. A. The vibrations and noise were probably 
from the gun trials at Sandy Hook. 

(6519) F. W. S. asks: What prepara- 
tion would you recommend to be applied to the bright 
steel and nickel parts of a bicycle to prevent rust? A. 
Try a colorless lacquer. You can find such in the mar- 
ket made from celluloid. It is very hard and ilurable. 
If yon want only temporary protection, use vaseline. 
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Air brakes, automatic lock for stop cocks of. 

Tower & Ttich , 

Alarm. See Fire alarm. 

Alarm system, bigb pressure, B. 6. Sbortt 538.548 

AinaiKAiu&tor. G . W. Dowub 538, (>i2 

Animal trap, L. K. DHpnan *. 588,241 

Armature for dynamos and electrtc motors, Penn 

& Lowndes 538,344 

Autographic register, A. Krautb 538 , 264 

Autograptilc register, Sboup & Krautb 538,288 

Axle box witb removable oil well, H. Sicbel- 

Bchmldt 538,653 

Axle cap for vehicles, lubricating, i^. E. Harvey.. 638,516 

Ajcle loct , veb Id 6+ L. llairmerffr 588.372 

Bail catch er^H hand i]rcit{fCt^jr, K. L. Wilnun... 588,572 

Bath apparatus. shower, J. Kelly 538,521 

Batb cabinet, E.JJ. Andruaa 

Batbtu b band clam p. L. M. Hooper 

Beam, joist, etc.. a. M. Viemow 538,l_ 

Bed. A.R. Turner 538.560 

Bedaud table, folding, Vocke & Lungstras 538,470 

Bell, bicycle. Storm & Hunter 538.607 

Bell, gong, N.T. Mills 538,379 

Belt fastener,:. Jackson 538.332 

Then, if the explosive effect is every ! Bicycle, L. A. Cooper 538,238 

Bicycle wbeels, makirtg wooden rims for. H. G. 

Shepard 588,541 

Bicycles, variable speed gearing for, J. M. Scobee 638,287 
Binder for pamphlets, etc., temporary, A. Neil« 

SOD 538,621 

Bit brace and band drill, C. D. Cutts 538,323, 

Bit jack and bolder, W. A. Grove 538,254 

Block. See Tackle block. 

blowing engine. C. K. Scballer 538.352 

Boat or vessel. C. A. De Lambert 538,c27 

Boiler. See Hot water boiler. Water tube 

boiler. 

Boiler furnace, steam, O. D. Orvis 630,273, 538,274 

Book, blank. Oremmei & Snelder ils.iST 

Book, check, H. H. Angell 538^4^1 

Book bolder, J. W.O.Neill 53S,53J 

Book bolder. J. A.Sinclair. 538,604 

, Boots or HmiRnand making same, metal I icfasten- 

^ Ing for. P. A. Coupal 538.322 

I Bottle capping machine. L. E. Kane 588.259 

Bottle stopper, C. K. Fuchs 538,644 

f Bottling machine. B. Stahl 638,290 

D writes : For the Dast Box. See Musical box. 

±^. wi itcs . s: ui tuc i^ast ^^^ ^jjj^^ machine, C. H. Palmer et al 538.535 

Brace. See Bitbrace. Ladder brace. 
Bracket. See Curtain bracket. 
Brake. See Electrical brake. 

Bridge or culvert. W. A. Nichols 538,432 

Brush holder, E. D. Priest 538,281 



, . xiupc ^AiiUUiiJft auu iix i.iije uiav^iiiuci. 

Bungextract ing tool, D. Poggenburg 538,279 ; HcjiBtlnn taf^kli?. BlnjKle tjlock fur, J. D. i^^tifilck. 

Burner. See Incombustible burner. Oil burner. 

Button, W. Hornlcb 538,416 

Button, cuff, C. L. Watson 638.395 

Button, hose, J. E. Goggin 538,486 

Cabinet or safe, cortaln, A. McKenzle 538,430, 538.431 



Car, air pipe, and steam pipe coupling, combined, 
R. L. Munson . 



Fencing, barbed, T. V. Allis !VSft»4(Jl 

File, detachable arcb,C.H. Stoelting ^^,^ 

File, document. J. M. Bulkley 53a,5m 

File, saw, A. Weed &^,aE)H 

Filter.F. A. Reicbardt 588.3*S 

Filter. J, M.Weils 538,360 

Finger ring lock, C. Bartlett 536,477 

Fire alarm, detonating. R.J. Fleischer 538,643 

Fire escape, T. Lemond 538,333 

Fire escape, T. J. Lindsay 538.615 

Fire escape, Wilber & Lavery 538,398 

Fire extinguisher, automatic. J. Naylor, Jr 538,593 

Fire extinguishers, valve forautomatic. F. Gray.. tAdAH'' 

Ftre tiibe«hiH:k, El tumble t aas^iJ-S 

Kleiible coupUujr, K. M. RltL-p tl^H.asu 

Flue cap, F. E.Heinig 5S^,m: 

Flue stopper, Haberkoru & Beckman 5%,5l3 

Fuel, machine for making artificial. H. S. 

Albrecht 538,475 

Funnel, filter, A. Farmer 538,369 

Furnace. See Boiler furnace. 

Furnace, G. A. Bell 538,226 

Game board. G. A. McKenzie 538,380 

Garment presser, C.N. Lansing 538.425 

Garment stretcher, J. H. Way 538,5W 

Garment supporter, A. S. Grimm... 538.488 

Gas or other meters, stop register apparatus for, 

H.Green 538,682 

Gate,L. Fetch 638,370 

Gate,F. A. Whitney 538,307 

Generator. See Magnetogenerator. Steam gene- 
rator. 
Glass, method of and apparatus for manufacture 

of wire, C. H. Itondeur .'i3K.:^g3 

Grain drill. O. B. Pickett 53&.27G 

Grate fuei-savingappliaace, A. Glud SSA^l 

Guardrail, R.B. Poole 638,280 

Gunhreecb mechanism, Benet&Mercie 638,227 

Harness, W. D. Fred ei *.. 538,53(3 

Harrow, sod cutter, and roller, combined disk, G. 

Richter 638.538 

Harrow tooth, spring. B. E. Whipple 638,397 

Harvester grain binders, twine regulator or ten- 
sion devicefor, J. Macpball 538,426 

Hat hand clasp, M. ALGrenthal 538,683 

Hay carrier track and coupling therefor, J. D. 

Swacick 538.293 

Hay rake, LG. Lunday 538.530 

Hay rake and loader. S, E. Van Nostran 688,394 

Headlight, changeable electric, Dlbh & Bora- 

lieQ^ ;_ 538 243 

Heati ng' appa'rat usVg. F .' A ndefsbn !'.'.'.!!!! '. '. '.'.'. '. '. '. 6881685 

Hinge, spring, J. Henry 538.448 

Hog catching and lifting machine, P. S. Driver.. . 538,442 
HcjiBt1n(! tftfiklfj. BlnjKle tjlock fur, J. D. awafilck... 538.294 

Horse Ice shoe, A. E. Make! 538,453 

Hospital screen. Brown A Spauldlng 538,318 

Hot water boiler. B. Chaffee 538,604 

House. See Ice bouse. 

Ice house, C. C. Clifton 538,441 



538 533 

Car bolster, railway, C. T. Schoen ...... 5381286 

Car brake adjuster, J. Howard 63t,iis 

t?ar center hearing, rdway 

Car coupling, N. W. Algler [^,3Si 

Cto coupling, G.J. Forrey 538,444, 538,445 

Car coupling, T. M. Gallagher 538,580. 5HS,5S1 

Car coupling, J. M. Harrison [iaii,ii4^i 

Car coupling ,S. J . Meeker aSH, 

" " der.C. 



Incomhusihle burner, C. Westphal 538,568 

Index, banker's daily Ualance,T,P- Thomas 538.438 

Indicator. See Enftine in d Icator. 



Car fender, C. E. Montell a38,4oG 

/0B.nr^v TT Ti T»i • u i Car fcudcr and trip, C-Mahou KSS,5fll 

(6520) H. P. says : Please give formula car fender or guard, a Thomas ^\A,i^M 



Insulating material. J. \V. Kidwell 538,614 

Walters b.^JfJ3 . Invalid's, table, M. Lesser 538.529 

A.^j«i Ironing tahJe, O.K. Mills 538.266 

Jack. See Bit jack. Liftingjack. 

Jar dryi ng apparatus, fruit. E. B. Ball 538,313 

Journal box lid, 8. If vin 5a8,258 

Kiln. See Lumber drying kiln. 

Kitchen cabinet, combination, J. Tiscber 538.632 

Knitted patterned fabric, E. D. Friedlander 538,250 

Knitting machine, circular, H. A. Houseman 688,616 



for best black varnish for small wooden articles, and the gi5',f}:|lfS^^(,tai-^^^^^^^ 

bestmethod^f tempering small wire spiral .springs. A, ; Car register, stree^^^^^ ?fiLvH**»^V.- S'i? Hi!f'^«fe«^KJY5il« ^'5^ 



Black Japan varnish: 

Naples asphaltum 50 lb. 

Dark gum aoime 8 '' 

Fuse, add 12 gallons linseed- oil; boil, then add of dark 
gum amber, 10 pounds, previously fused and boiled in 2 
gallons linseed oil; next add q. s. of driers and thin with 
oil of turpentine. How to temper a small spring. 1. Heat 



the spring to a light red, plunge in cold water; hold the | ga^er apron, 8. Fe^^^^ _,^.^^ 



Car safety attachment, street, O. Beck 638,361 

Car unlcuLlLiig device. .T. McUyler 538,340 

<'ar reistiliitor, J^TtmnjB 688,298 

{]axH, ccimbinEfO clevis and rope placer for, W. L. 

fielscin 538,341 

Cars, means for ventilating electric motors on, J. 

J. Devlne 538,325 

CarDon for electrical purposes, manufacture of, 

Shrewsbury* Dobell 538.289 

Card clothing for attachment to flats, machine 

for preparing, R. W. Hunton 638 419 

^-— -- T, Beecher 538,318 



Carriage atep.T. Beecher., 



spring over the flame of a small fire of shavinfiis until it 
becomes black, then hold in the flre until the black dls* 
appears. Cool the spring by swinging it in the air. 2. 
Heat the spring to a cherry red, plunge iu cold water, and 
hold over a small fire until warm. Cool with tallow and 
bum off the tallow over the fire; repeat this process two 
or three times, cool in water. 

(6521) F. E. H. writes : Will you please 

give me information on the following subject? I have a 
spring of water that furnishes 21 cubic feet per minute 
with a fall of 100 feet in a distance of 300 feet Please 
tell me the size of pipe necessary to carry this water. 
How much power would there be if one of LeffeFs new 
jet wheels were used, and what size nozzle would use all 
of the water ? How much power could be procured 



with same water, 21 cubic feet with ahead of 60 feet, and 

what size nozzle would it take? A. A 2^ inch pipe will 

■ deliver the quantity flowing from the spring with an 



CasRorcablDRt, .1, K. VaiweJl W8,Jifl2 

raster, ^{}ifliJln^ & Frcciriuktieij. &'IS,;i42 

CuH tings, manuf^ieturknif Boti eteeL F.W. Haw- 
kins 538.646 

Chain package and pack ing chains, J. Sinclair 538,629 

Cbatr. See Dental chair. 

Chair fan attachment, rocking. J. Wetgel 638.^ 

Channel flap laying machine, W. L. Barrell fh^.th^? 

Chuck, lathe, J. A. Lldback 638,334 

Cigar lighter, electrical. H. G. O'Neill 538,272 

Clamp. See Bathtub band clamp. Leaf creasing 

u^amu. Tire and felly clamp. 
CI AS p. Bee Hat band clasp. 

<;im;E, alarm, T. Westerfleld 538,306 

Clock pendulum adjuster, D. W. Hull 638,r- 

Clo8«t seat cover or lid, L. Scbonfeld '"" ' 

Cock and relief valve; combination waste^H. I. 

Boynton 538.317 

Combing machines, automatic stop mechanism 

for wool. J.H.Rogers 538,537 

Commutator brush and means for adjusting same, 

i R.Lundell 538,617 

' Condenser and oil separator, steam, E. Rowe 538,600 

Condensing or evapora^ng, and refrigerating 



stant current (not alternating) o f high or low voltage. 
A. There is no dynamo answering fully your description. 



fluids, apparatus for. EVTheisen 538,667 

Condensing or evaporating apparatus, surf ace, 

B. Theisen 525«'^ 

Con vey ing apparatus, t. S.Miller 588,455 

a dynamo yet made that has no revolving wire. One ; open end pipe. For power purposes you require a pres- : cS?lIS?,p?oce8l^f ^"d^^appwam^^f ' ^*^ 

without a Commutator of any kind and producing con- sure head, f orwhich a larger pipe, 3 inches or S^ inches, | pressed electrolytic, K. L. M. Urruty 538,359 

isabettersize. Use a % inch nozzle, which will spout 140 I gSra cu^ttlr and hkrv^^^^^^^ 11:16 

gallons per minute, which will run an impact motor of Corn shock loader, L. Shanks 538,627 

There is a theoretical or experimental one, Faraday '« ; the Pelton or Leffel type at 400 revolutions per minute, | (^.J^b** and S6?a|e^cb2s^t?2om^^^ ^*^ 

.,._,_ J ^ ,^„ ._.^. .._. ,.__._^ ' and give you 3 horse power. You will lose head by try- ,,_ Savage. ;,..^..._...^., .^..^.....^^......;..^..j^..^^.j;. 5ffi^ 

iug to use all the water on the motor. At 60 feet head 



copper disk dynamo, described in the text books. 

(6513) G. S., Jr., writes : I have got 

some armature punchings for the sewing machine mo- 
tor described in Supplement, No. 759. Can these punch- 
injLzs be wound the same as the carriage washers, and do 
the projections on them add or take from the efficiency 
of the armature? Are they ever used in large machines ? 
A. Projections such as you allude to are often used on 
the armatures of large dynamos. Projections facilitate 
windmf? and diminish slightly the reluctance of the mag- 
netic circuit. They have but little influence on the effi- 
ciency of the machine, tending to increase it. 

(6514) P. C. T. asks : Can you give the 

size of German silver wire that will equal in resistance 5 
strands of No. ao German silver? Also what size, using 2 
strands, will equd 5 strands of No. 30? The nearest cal- 
culation and the probable variance. A. A single lead of 
No. 13 wire is about 1^ per cent too large; a double 
strand of No. 16 is about If per cent too large. 

(6515) H. R. O. asks : When the com- 
mutator of a dynamo is turned off there is almost always 
one segment worn deeper than the rest. What causes 
it to be so ? A. Possibly the winding is a little out of 
balance, and sparking and arcing is accentuated at that 
point. 

(6516) W. W. M. writes : I send a sam- 
ple of a deposit which we think to be sulphur. It must 
have been deposited on the night of the 19th of March, 
as it was not noticed untO the 20th, when it was seen to 
be accumulating at the edges of ponds and all other 
bodies of water throughout this section. It drifted in 
some places till it reached a depth of }|inch, wherethe 
water left it high and dry, and I feathered the inclosed 
sampleto-day by picking it up with myflngers. Some 
of the old inhabitants say that this deposit occurs here 
every spring just after a big rainfall. But this time 
there was no rainfalL It seemed to come with a hard west 
wind. We have a sulphur mine west of here some 75 
miles in Calcasieu Parish; it probably is the source of 
this deposit. We want to know exactly what it is, and 
how it came to be here. To-day, while gathering the 
sample, I noticed thousands of small bugs which seemed 
to be feeding on the material. A. The yellow powder 
which you send consists of the spores of a species of 



steam pipe coupling. Electrical coupling. 
Flexible coupling. Pipe coupling. Rod coup- 
ling. Tblll coupling. 
Crank motion. W. J.Devers 538.242 



with the same quantity of water you may use a 1 inch 

nozzle and realize 1% horse power. 

/«^ftft. T^ X T» 1 A^ X 1 , 1 Crate, bicycle, H. Keller 538,422 

(6523) E. J. P. asks: About how much Crucible.electrically and chemically heated, H. 

coal does one of the great ocean steamers like the City of cru^bl^ ore!'etc.. mWbl'ne forVH.H.'w^^^ 538!406 

Paris bum in twenty-four hours, at the usual five and a Cu tfvator. J. O. Can-oil.... 538 319 

, „ . , 4. i ^r. AO A ]j^ ^^ J. Curtain bracket, J. Reigart 538.349 

half orsix day rate of speed? A. The great ocean steamers Cut-out device, thermal. C. A. Kolfe 638,284 

Cutter. See Corn cutter. Loom clotb cutter. 



bum about 4U0 tons of coal per day. 



TO INVENTORS. 

An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United States and ali 
foreign countries may be bad onappllcation, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited 10 write to this ofBce for prices, 
wbicb are low, in accordance witb tbe times and our ex- 
tensive facilities forconductlng tbe business. Address 
MUNN & CO., oflice SciKNTiPic American, 361 Broad- 
way, New York. 



Cycle frame. C. W. Brown 538,232 

Damper f oi|flreplace grates, L). Slates 538..366 

Dental chair, A. W. tfrowne. 538,407 

Dental cbair. J. I.Peyton 538,465 

Desk, money drawer, and distributer, com bina- 

tion, A. D. Coldren et al .1,19^ 

Display trayor Jar. A. D Work j>iH,ift(y 

Dividing angles Into equal parts, instrument for, 

F.W. Cornelius 538,239 

Doorcatcb, J. G. Walt 638.305 

Door, screen. A. 8ch rein er 538,538 

Draugbt attachment Ifor farm implements, J. L. 

Keasle . 

Draught equalizer, plow, H. C. Ritterbuscb 

Draw barattacbment, continuous, J. Seatb 

Drill. See Grain drill. 



Drill, J. S. Surbaugh KW^i.^ 

Drum, beating, J. W.Jobiison "o ,^n 

Drying grannlur materials, apparatus for, E. M. 



538.519 



INDEX OF INVENTIONS 

For whleh Letter* Patent ot tb» 
United Slates were Granted 

April 30, 1895, 



AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Addressmg machine, F. D. Belknap 538,403 

Advertising and educational systems, coin-con- 
trolled u^jpamtuH for. J. S. Barons 538.494, 638,636 

Advertising fan, T. Lo Casto 538,336 

Air brake, cylinder and reservoir mechanism, E. 

a. Sbortt 538,547 

Air brake graduating mechanism, B. G. Sbortt... 638,651 

Airbrake mechanism. B. G. Sbortt 638,544 

Air brake mechanism and engineer's valve for 

same, B. G. Sbortt 

Air brake operating mechanism, Sbortt & Nor- 

mand 688,646 



Cook 538,2.'57 

Dust beater, C. B. Cadman 688 iSQ 

I Dusting cloth bolder, H. O. Neagles sai^M 

Dve. red, Path e&Dressel (r) 11,491 

EJectri c elevator. N. O. Lin dstrom 9t'^,JS;7 

Electric engine, L. M. Sabin 538.351 

Electric macblneor motor, dynamo, B.H. Porter 538,345 
Electrtc transmission wheel or trolley. C. C. Bur- 
ton .!.: 638,408 

Electrical brake. C. E. Pearson 538.275 

Electrlcalcoupimg, Koenlg&Mann 688,423 

Electrodes, making secondary battery, W. L. Sil- 

vey 538.628 

Elevator. See Electric elevator. 

Elevator, A. B. See 538 356 

Emery wheels, mechanism for wetting. B. R. 

Hyde 538.331 

Bnameling cradle, reversible, O. Marscbuetz 638,463 

Engine. See Blowing engine. Electric engine. 

Rotary engine. Traction engine. 

Engine, W. F.Schmidt 538,433 

Engine Indicator, steam, A. F. Hall 538,616 

Evaporating and condanslng UqiddB, apparatus 

for, E.Tbelsen 688,656 

Evaporating apparatus, R. Schicht 538,387 

Exercising device. O. Felden 538,579 

Explosive rods or grains, apparatus for making, 

H. Maxim , 53e,SI9 

Fabric decorating apparatus, J. B. Schweitzer.... .'i3H.;^Si 
Facing for flattening stones, C. Conqueror .'i3R,365 



t. . ^. Obcp. (■. T, utLC UOO,Uill 
. Mascbmeyer 538,427 

Lamp, electric arc, J. A. Mosber 538.457 

L.amp gas attachment, W. H. Hill 638,415 

Lamp wick raiser, L. J. Atwood 538,476 

Last and last support. J. N. Parker 538,623 

Lathe, turning, R. Wagner 688,304 

Lathing, metallic, W. C. Scbaper 538.467 

Lathing, sheet metal. G. Hayes 538,256 

Leaf creastne clamp, ,T. Keebn. 538.520 

Life lines, device for throwing, A. Schmitt 538,626 

Lifting jack, J. H. Sheridan 538,392 

Lightning rod. H. Simpson 538,603 

Lime, apparatus for forming milk of. Cook& 

Reld 588,577 

Liquid raising machine, R. Weener... 688,665 

Lock. See Finger ring lock. 

Lock strike. T.J. Johnston 63^^421 

Log transfer, steam, Kelly A Wilkinson 63S,G13 

Loom doth cutter, J. Zuppinger .VJS.SrS 

Loom shuttle. G. O. Draper 538,Mi 

Lubricating materials, etc automaticf eederfor, 

B.&G. H. Walers ! 538,471 

Lumber drying kiln, W. Graham 538.412 

Lumber loading or stacking apparatus, W. Gra- 
ham 538,413 

Magneto generator, B. T. Gilltland 638,329 

Magneto transmitter. E. T. GillUand 538.328 

Mandrel. flexible. J. M.Smith 638,565 

Measuring and cutting fabrics^ macbine for, 

Palmer. Jr., & Mercer 538.464 

Meat softener. W . J. McCausland 538,459 

Mensuration form, A. H. Kennedy 636,261 

Metal shearing and punching macbine, J. c. Bur- 
gess 538JS34 

Milling macbine. F. Kempamitb 53&.?60 

Moulding moulds, device for. Pyle & Martin 53&;U6 

Moulds, apparatus for making sand, D. Giles Li&MQ 

Mop wringer. F.C. Rockwell 6Sa,69S 

Mosaic work^pparatus for producing, F. Alcan.. 538,311 
Motor. See Wave motor. 

Motor and pump, combined, T.A. Walther [i^,Vi^ 

Mower, lawn, P. R. Rasmussen 633^347 

Mucilage holder. E.Terry ^SS,K^7 

Music holder, F. D. Gross &SH,il4 

Music leaf turner, J. Ml Her 538.619 

Musical box, F. Scbnub 6SS,466 

Necktie, S.L. Bachrach 538.312 

Necktie fastening device, C. -lungmann 63fl,3T5 

Need letbreader, L. L. Borradaile iflB iVy 

Nutand bolt lock. H.L.Wood 538,309 

Oculists Hesting frames, extension bow or tem- 
ple for.G. W. Wells 53e,5to"7 

on burner. A. .1. Blackford KVl,fM«j 

Optical slght.M. n. Bonnin 5cib,230 

Orange sizer. A. D.Huntley 636 3^0 

Ore separator. f^unLnfu^^L M. B Ztfreuer SSS.SIU 

or ee parato^mav^ctit'. J. W. Carter 5B«,h^ 

Ore separator, magnetic. J. Houleb an 6tj^,4l? 

Otophone. J. A, Afaloney 63&.:irs 

Overshoe f aatener. P. & H. H. Nelson .VTS,arc 

Pa pBleertiiitf machine, Briggaft Pbilpott, Jr 538,fJ40 

Paper foldlniz and pasting macbine, T. C. Dexter. 538,609 

Paper folding macbine, J. N. Nutt 538.622 

Paper rolls, winding shaft for, C. P. Smltb 538.434 

Paper, safety. J. T. Robertson 538,625 

Pen, clrawlng, V. Berdelle 538,229 

Pen, fountain. G. W. Bryden 538,499 

Pen. fountain. F. S. Cooley 538,481 

Pen, fountain marking, A. W. Askew 538,492 

Pencil sharpener, O. J. Lane 

Perambulators on Btalrcases,apparatusfor low- 
ering or hoisting, H. T. A.Scbulze ^^ 

PhonoKraPli receiver, F.S.Kinney 538^, 588,263 

PhotowaPber'B flashlight apparatus, W. B. Far- 
well 638,578 

Pbotograpbic or similar objects, mount for, E. 

W. Lundabl 538,616 

Piano harmonic scale, j. Ebel 538,244 

Pile or post drivei\H. I. Petree 538.382 

Pipe coupling, K. A. Wltbam 688,634 

Pipe threading macbine, R. P. Curtis SSS.StTt 

Pipes, external metallic joint for, M. F. Moran. . 638,429 

Planter clutch, com, G. S. Gundersen 638,371 

I'lanter. crtrn, GunciertiRn A Gilbert 538,265 

flaHLer, Paris »;reen, etc., ma[;hiue ftir upreuclini;, 

W. 13. Bverltt 588.483 

Pot assium chlorate, producing, K. J. Bayer 538,314 

Pow der holder, L.S.Upton 688,561 

Press. See Printing press. 
Printing press, H. Sw '- 



Swam 538,296 



Propulsion, boat, J. F. Place 538,278 

Puller. See Stump puller. 

Pulp, making moulded articles from wood, Lane& 

Folk 538,265 

Pump attachment. W. E. Sullivan 538.436 

Pump, automatic air, J. Morebead 5^,267 

Pump, rotary. J . Klein 638,524 

Rail connector. L. E. Myers 538,458 

Railway conduit sy stem, electric, F. H. Homan.. . 538,373 

Railway switch, J. A.Hill 538,449 

Railway switch, automatic. M. N. Shufflebarfier. . 538.602 

Railway, underground electric. J. F. Smith 538,357 

Railways, block system and apparatus on electric, 

E. Langen 

Rake. See Hay rake. 

Range finder, B. A. FIske 

Ratchet wrench, A. W. Klelnfeldt 538,526 

Refrigerating apparatus, C. W. Isbell 538 374 

Refuse preparatory to cremation, apparatus for 

_ ... ^ '•- J.J. Storer.. 538,606 

Car reg- 



and process of treatment of city^ _. 
Register. See Autographic register. 

Ister. 
Register. J. P. Cleal 



538.410 



r auiDg lur naiieiuug HiuueH, %j. vjuiiquerur ii.n,cx» [ rvegiHier. j. f . tJieai sdo.4JU 

Fans, dllTuser for electric, McKeehan & Miles 53^.460 ' Register actuating mechanism. P. D. Crull 588,240 

" - ' •"---'^ Rewinding machine, cord. Palmer, Jr.. & Mercer. 538,462 

Rock crushing and grinding apparatus, J. H. Kln- 

kead 638.583 

Rod coupling, detachable, F. M. Hurtle 588,611 

Rolling macbine, pipe. W. 8. McCracken 538.268 

Roofing, metallic, W. H. Mulllns 538,632 

Rope colling macbine, J. Garsed..., 538.485 



Faucet. J. Byrne 633,502 

b'eedwatEfr leKul&tcirf or steam boilers, D. &F.D. 

Almy 538,402 

Fence, ff. F. IJlckey -. 538,368 

Fence stay, wire. T h am pjicin & Bulla 638.5S9 

Fences, device for attaching stay wires In wire, 

H.4\ Pratt 638.386 
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Rotary engine, F. J. HaoBelOT ,.. ^^|H 

Sad iron, X Banwell 5^.^ 

Sash bolder. P. Bonus ™'Si 

Sawmill setworkB, E. E. Tbomaa £3^,630 

Scaie, A. J. tiaHttJD 53a,25a 

Scale. pmt&ljLe ulatfoitn, A. W. Parkburst 588,381 

Scissors, G, H. Isbell ; 588,420 

Screen. See Hospital screen. Window screen. 
Scrubber, mop, and mop wringei, combined. M. 

LoftuB 588,836 

Separatlnfr beavy from li^bt materials, apparatus 

for. F.Pardee 538.596 

Separator. 8ee Ore separator. 

Sewlnf; macbine, book, W. Beecrof t 538,478 

Sewinf? macbine, welt, C. Wolentarsky 538,472 

Sharpener, knife. J. Benesb 538,404 

Sbeet separating device. N. B. Funk 538.251 

S beets from roils, apparatus for cutting, H. Pair- 
banks m,2i5 

Shelf, window, L. A. Pendleton 5^,343 

Sboe, J.S.Bullard 5K.4W 

Sboe fastener. I. D. Wrigbt S3d.473 

Sboe upper liuinks, coverfor, W. T. Benjamin.. .. Sh'lCsas 

Sifter, cinder, J. L . Jones 538jffi2 

Signaling system, electrical. B. A. Fiske 53B.S4T 

Stiver and gold from solutions, process of and 

reagent for recovering, E. D. Kendall 588,522 

Singeing apparatus, fabric. R H. Hawortb 638,585 

Skate, roller, R. H. Labey 538,5^6 

Skewer pointingmacbine, J. H. &:H.L. Berst S3Sv4% 

Slack adjuster, Sbo rtt Sc Normand 6i38j54£ 

Sleigh. T. Coleman B3»^21 

Slitting and rewinding macbine. Palmer, Jr., & 

Mercer 588,463 

Smoke consumer and fuel economizer, J. B. Bell.. 588,496 

Soldering machine, can, I.H.Taylor 638,608 

Speaking tube exchange. W. J. Frost 588,509 

Speech, art of and apparatus for transmitting, J. 

Absterdam 588,474 

Spike macbine. A. Barrows 538,576 

Spindle bobbin bolder, O. C. Burr 538,501 

Sprocket wheel, O. De Graff 538,324 

Stay, dress, M. Ludwig 538,337 

Steam generator. A. A. Plummer 588.624 

Steering and propelling apparatus for vessels. H. 

C. VOBt 

Sterilizing water.or other liquids, apparatus f or^ 

H.Rouari.... 588,599 

Stocking or garment supporter catch, G. H. 

Phelps 588.383, 538,384 

Stool, kneeling or foot, L. J. Hoff meyer 538.489 

Stopper. See Bottle stopper. Flue stopper. 

Stove, R.M. Smith 588,469 

Stove, heatiuc, L. L. Chaffin 588.505 

Stove or range, G, A. Fisher 588,484 

Stove or range oven, cook, Eaempen, Jr., & 

Wewers 538,587 

Stove, parlor or beating, R. L. Blair 538,497 

Stovepipe holder, E. Vanderveer 538,302 

StU'up puller, J. D. Wilson 588.571 

Sugarcane car. Humble & Zernott ^... 538,586 

Surgical splint, E A. Tracy 588,300 

Switch. See RailwfC? switch. Telephone switch. 

Switcb'operatintr mechanism, D. Strickler 588,292 

Table. See Invalid's table. Ironing table. 

Viuik or nail driving implement. D. C. Eberhart.. . S3S,S^ 

Tackle block, H. V. Hartz 538.5at 

Tap and faucet. J. Siebert. Jr 538^554 

Telephone central office system, E. T. Gill Hand.. 538,327 

Telep hone aw itch, A. F. W. M ey er 538.454 

Thermocauter, F. A. Reichardt 638.282 

Thill coupling. C. King 588,450 

Thrasher, flax, T. O. Helgerson 588.447 

Tire and felly clamp, G. Wilhng 6aa,3ft 

Tire for vehicle wheels, elastic, A. Honrath £38,517 

Tongs, adjustable pipe, G.S.Seymour SSS^mi 

Toy and fan, combined, J. Pierce, Jr £381277 

Toy cannon, C. F. Karr 539,688 

Traction engine. G , A . Anderson A38,fl74 

Trap. See Animal trap. 

Tricycle, Doan A Sickles 588,482 

Trimmer. See Wick trimmer. 

Trolley. J. D.Swacick SS».^^ 

Trolley breaker, W. R. Scott 538,380 

lYolley, overhead. C. W.Hunt 638;eiO 

Trolley pole restrainer, F. Wheeler S38,&e9 

Trolley wheel, C . C. Burton 638,409 

Trolley wire hanger, W. R. Scott 538^1 

lYuDb orsaooplecase. traveler's, F. J.Palica SS&yS^ 

IHinIng peg, R. Kuenstler 538,424 

Typewriter cabinet. W. A. Stoddard « . . 538,291 

Typewriting machine, L. S. Grandall 588,6a 

Typewriting machine. W . H . Whittemore . 588,308 

Val ve for air brakes, engineer's, E. G. Sbortt 538,512 

Valve mechanism, air brake. E. G. Sbortt. .588,543, 588,552 
Valve mechanism for air brakes, engineer's, E G. 

Sbortt 638,550 

Velocipede, ice, W. Balser 588,493 

Ventilator. See Gar ventilator. 

Ventilator and chimney top, G. Cooper 588,366 

Vessels, construction of, G. W. Scbermerhorn — 688,353 

Violin mute. W. Bincbam 538,405 

Wagon. A. C. & W. P. Sommer K?H.435 

Wagon or car, H. Flachsbart 033,248 

Washing machine, R.Schindler 53S,3a& 

Watercloset coupling. W. Vanderman KtBJflJl 

Water closet flushing apparatus, J. G. Beattie.... ."iSS,^^ 

Water closet tank. Morrison & Dyer 6S8.3S9 

Water elevating device, J. B. Taylor Ci36^4tn 

Water from surfaces of reservoirs, etc., when 

water Is turbid or contains sediment, device 

lor taking clear, J. Noble 538.461 

Water tube boiler, P. W. Greehy 538,258 

Wave motor, P. Breitenstein 538,498 

Wheel. See Electric transmission wheel. 

Sprocket wheel. Trolley wheel. 

Wick trimmer, lamp. W. Chandler SSB^SOfl 

Windmill, W, 9. 0' Bryant 638^594 

WlndOTT, RedhefferA HIgley 538,466 

Window or door butt on, F. J. Grodavent 538^612 

Window screeD, adjustable, J. Shan key &^!H0 

Wire stretching and snlicinff tool, O. J. Ija Bauve 63$,lM 
Wrench. See Ratchet wrench. 

Wrench, Bourn Sc Hale 538,( 

wrench handle. L. & F. L. Goes 588,^ 

Wringer. See Mop wringer. 
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<IRniNARY RATES. 

Inaide Page, each insertion - - 75 cants a line 
llnck I'age. encli insertion - - - - SI. 00 a Una 

9^" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about ei«ht 
words per line. This notice shows the width of the line, 
and Is set In agate type. "Slngra vines may head adver- 
tisements at the same rate per agate line, by meaaure- 
•nent, as the leaer press. Advertisements must be 
received at Publication omce as early as Thursday 
morning to appear in the following week's issue. 



DESIGNS. 

Janner. C. P. H, Nason 24,261 

Brush back, U.Graff. 24.257 

Bnckle, W.A.Schleicher 24.256 

Buggy body, J. A. Mc Derm tt 24,264 

Card mount, J. P. Odgers .24,258 

Collar. H. J. Weldon 24,259 

Dust pan, F. L. Stewart 24.262 

Furnace front, hot air, W. S. Stevenson 24.266 

Lifebelt, W. R. Hargreaves 24,260 

Ore breaker tooth, Flynn & Buckley 24,269 

Radiator, S. D. Tompkins 24.265 

Rand euide, C. W. Glidden 24.288 

Stove or ranse, cooking. Stevenson & Roberts 24.267 

Toy passenger car, B. R. Ives 24,263 

Vaae, R. W. Booth 24,253 to 24,255 



TRADE MARKS. 

Baking powder. Pepsin Baking Powder Company... 26,498 

Bullets, Union Metallic Cartridge Com pany 26.504 

Cement, hydraulic, Patterscm, Berger & Company. 26,602 
Cigars, cigarettes, cheroots, tobacco, and snuiT, 

Havana and Key West CiKar Company 26,492 

Cotton, crochet, Clark Thread Company 26,489 

Detergent and starch polish, solidifled. W. A. 

Shepfer 26,499 

Goods, Oriental, A. A. Vantine Sc Company ..26,478. 26,479 

Hams, Joseph R. Peebles' Sons Company 26,496 

Hams, bacon, smoked meats, lard, and oils, N. 

Morris 8c Company 26,497 

Macaroni in all Its forms, Waeber 8c Jjca 26,496 

Medicated belts. Bradford Ointment Belt Com- 
pany 26,490 

Office f urnl shines. D. A. Patten 26,491 

Ointments, R. Lender 26.506 

Paints and paint powders. E! . Murjahn 2fi,5Gl 

Pavln 2 material. Schillinger Brothers 26,503 

Porcelain and porcelain goods, Koniglicbe Porzel- 

lan Manuf actur 26,480 to 26,488 

Printed periodicals, I. S. Johnson 8c ('ompany 26.477 

Puzzie. M. A. Hartogensls 26,476 

Soap, perfumery, and other toilet preparations, 

toilet, liBKeli, Dalley 8c Company 26,5(H) 

Valves, pneumatic and tire, G. H. F. Scbrader 26,505 

Whisky, Kelson County, Ky., Distillerv Company. 26,498 
Wtnea, brandies, and liquors, J. Cbalgneau & 

Company 26,491 




)J Ldr ^ ^^^^ cutting 

LHIIICS Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. 

Send/or Catalogue B« 
SENECA FALLS MFG. COMPABiT, 
695 Water St., Seneca Falls, N. Y. 



I A T II C Q Sbapersj Planers, Drills, Machine Shop 
LH I nCQ^ Ontfltg,Foctt Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 CFLVEUT St., Cincinnati, O. 



CATALOGUES FREE TO ANY ABDRESS 



Hoo^ 






3& 



• .^^'^^^^V^XXi^XNtv^^^^s-.^^^ 



TO INVENTORSi turer of^^fne^Wtochfner^ 
and Models , offers Special Fncilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any improv&ment that he can sugqest goes ivith the 
work. Thousands at men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St.> Cleveland, Oiiio. 



[WELL imiLLIN^ XACHINER^ 
WILLIAMS BROTHERS. 

I htOUNTED Of) ON 5 ILLS, FOR 
iDfEP OR SHALLOW WELLS^ WITH) 
] 5TIAM on MORS EMPOWER 
SEND ran CATALOGUE 

I .i¥iiiJAMA anoa mtACAtlL^iJ 




MEGHANIGALDRAWINQ 

Hechanics, Steam I 

At hiteotore, R R. 

Plambinif, Heatinff, Mining, _ ^^ 

eoL Sena for free ouronlar, status subject 
wish to stuly <ffy oar trade. 
Uorrespondence School of Indnatrlal 
Sciences, SCJLANTON. PA* 




ACETYLENE. THE COMMERCIAL 

Syuthesis of Illuminating Hydrocarbons.— A paper by 
Prof. Vivian B. Jiewes. read before the London Society 
of Arts. The production of acetylene from calcic car- 
bide obtained by means of the electric furnace, the 
liKht.giving value of this hydrocarbon, its value as a 
stepping stone to the synthesis of other hydrocarbons, 
and its commercial possibilities. Contained in Scibn- 
Tipic American Supplemjcnt, No. 998. Price 10 
cents. To be had at this office and from all newsdealers. 



GatM^^reakeb 

^7\C^^" V ' I ^^'fATER cAP^arr i/smciess 
►^ ^ — / . .GATESIRON WORHS^^^ " 

n.'fi^O E1lST0N/VV£ CHICAGO. 



Parson's Horological Institute. 

School for Hlatchniakers 

ENGRAVERS AND JEWELERS, 

%W Send for Catalogue and References. 

PARSON'S Horological Institute, 

30*2 Ilrnilley Avenue, PEORIA, II^L.. 





Tie TyjeirltBr 

EXCHANGE, 

8 Barclay St., New York. 

We will save you from 10 to 
60 per cent, on Typewriters 
of all makes. 

ly Send for catalogm. 



MACHINE WORK SOLICITED. ^iXtnl 

Modem Machine Tools. Pattern Making, Designing, 
Experimental Work. Technical assistance if required. 
Best facilities, very reasonable prices. P. TBYlBlLi, 
dlt2-5:i4 West 4lBt ."vtreet. New York. 





Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas. O il. Water, or Mineral Tests, 

Boilers, Engines, R pe, Cordage, DtiUing 

Tools, etc. lUus*d cafiuooue, urtcehsiSt 

ami diacount sheets on req^uesi, 

llttsbiirg. Oil Oty and Bradford, Pa, 
AIbo, 32 Cortlandt 8t, Aew York, 

hmi Valer lu Conjresseil Air. 

We take pleasure in announcing that by arrangementa 
made with J. G. Pohle, we are enabled to furnish our 
customers with the 

POHL^ AIR I.IFT PUMP, 

protected by numerous American and Foreign patents. 

This department ot our business willbe under the per- 

sonal supervision of Dr. Pohle, the inventor and pat'ee. 

THE INGBEtSOLL-SBRGEANT DRILL. CO., 

Havemeyer Bui Iding. 26 Cortlandt St^ New York. 



A prinrrd copr of the specification and drawing of 
any patent in the fcregoing list, or any patent in print 
issued.since IS&Hi will be furnished from this office for 
25 cents. In ordering please state the name and number 
Of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

i;nnntlinn pnrenifi may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
Eoing list, provided they aresimple, at a cost of |40 eacb. 
r complicated the cost will be a little more. Korfull 
instructions address Mnnn & Co., 361 Broadway, New 
\ork. OtberforelRD putenta maiy also be obtained. 



ROCK DRIlLSe 

lAIR COMPRESS0RS&;: 



MiNlNcTuNNELING, „.i^ 

RAND DRILL Co c2 Par^Place hw^ ,uRNVi,.i 



TO INVENTORS AND PROMOTERS. 

We have had for many years as a specialty the manu- 
facture of some of the most intricate and successful 
machines, tools and models. Our facilities and equip- 
ment, mechanical skill and ezpeiience are at your ser- 
vice in bringing to commercial success inventions and 
improvements m machines or appliances. Satisfaction 
guaranteed. Contract or day work. For particulars, ad- 
dress THJfi SigournetToolCo., Hartford, Ct., U.S.A. 



FORMED 



MILLIN& CDTTERS 

— FOU— 

Milling Parts of Maohinery. 

TbRHf!Cuttf!rfi c&B iifj niadf^ Id a great 
^arii^ty uf f^utlinRH and-ran in: aharp- 
ened hj grtndiug wlthoiit c;b aid- 
ing fomi. Tbey are econotalcal in 
tlie prcKluctltjTk of duplicate and Ln- 
tercbmiKifibL e partu. 

m L. S- Stamtt Co.. ^T^ncl5^H^£fM^ffi^^ 





THE SIMPLON TUNNEL. -DESCRIP- 

tlon of the project tor a tunnel through the Pennine 
Alps under Monte Leone, which, when completed, will 
be the lonirest in the world. Nature of the rock to be 
traversed, oroposed system of construction, ventilation 
and cooling, hveienic arrangements, outside erections. 
Full detnils, with 11 illustrations. Contained in Scikn- 
TIPIO AMKItlCAN SUPPLEMENT. N08, 99K 999, and 
1001^ Price 10 cents each. To be bad at this office 
and from all newsdealers. 



TYPEWRITERS. 

All makes half-price. Bebuilt to equal new. Shipped 

without deposit to responsible partlei in all parts of the 

world. Unprejudiced advice given, ILInst'n cata. free. 

TYPEWKIl'EH ) 45 Liberty Street. 

IIEAIJQUAKTEICS, $ New York, u:s, A. 




YANDUZEN^'^rPUMP 

THE lEST IN THE WORLD. 
Pumps Any Kind of Liquid, 

Alwtyt tn Order, never ClDgt no; 
Irteiei. Evtry '«np Ottftrknticd. 



200 ia 12000 Giitontpar Hour. 
'Coit 97 to §75 «aeh. Addrett 

THEE.W.VANDUZENGO., 

103 t« V^ E. S«coitd Si.f CJndniutl, 0. 



MEASUREMENT OF POWEB.— EY G. 

D. Hiscnx. M.E. A description of several improved 
forms of absorption and transmitting dynamometers 
for the measurement ot the useful-work of priine movers 
in mills and factories. With 17 illustrations. Contained 
In Scientific American Supplkment, No. 992. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



LITTLE GIANT SCREW PLATES 

Wire sizes for Jewel* 
ers, Dentists, Tool Ma- 
kers, and Amateurs 
use. Machinists' sets 
with Taper, Plug, 
and Bottoming taps 
for pipe and bicycle 
work. Also black- 
jmiths and carriage 
makers use. &' Hendjor JuUy uiustrated catalogue. 
WXILl4SBB08.&Ca, P.O. Box B, Greenfield, Mass. 




A.W FABER 

Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, * • • New York, N. Y. 

Manufactory fiatablisbed 1761. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, An* 
ger, >nie. Knife and Chisel Han- 
dles, WhifBetrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters^ 
Table and Chair Legs and other 
Irregular work. 

ty Send for Circular A» 
The Oher loathe Co., Chagrin Falls, 0.» U.S.A, 





ROUND BASE SURFACE GAUGE 

M/'itb Fine Adjui»ttnent< 

Ba&^ lumea and pollsbed and Is lapped tme 
on tbe bottom. No better Bnrface Oftuge 
made. Pumiabed wltlt extenaJon nut when so 
ordered, InnreaAlng capacity as folIowB : 
ti iD.» t2.V3i with extensiou to 9 in., $2.75 
9 " 3-50 1 " " " 15 ** kOft 

n " S.flOj " - "a "■ iJOi 

Sent, cbaTgea P^d, on receipt of price. 
MBc han ins* Fine Tools of all kinds, 

I^ Send for lUu^mUd Caialo^ue B^ 
J!§iaiidnrd Tool Co.t - Atbol, A14bb, 



SCIENTIFIC AMERICAN SUPPLE- 
MENT* Any desired bactt nnmber Of ibfi SCJKNTlFir 
A.TUERI^A^^ Supplement can be bad at tbb olBce foi 
10 c^eut^s. Aleo to be ba<) of ncwedealerB in all pait3 0f 
the country. 



$24. An 8 Light, 16 C. P., 1 10 Volt Dynamo 

To Introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
market a high grade machine 
retaining all the special fea- 
tures of larger machines. 
Durable, efficient, compound 
wound, self -oiling, flnelyfln- 
ished. rlatiiis fiyuniiiOK. 

oil Ai2G8 

ly* Send for circular No. 22 
ROTH & El^K. 

32 Market St., Chicago, 111. 




JilBi 



And 



Stereopticons. 



CRITERION MAGIC LANTERNS 

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution 
of scientific attachments. We make lanterns and views for all kinds of uses. 
tW Catalogues free. J. B. CO LT A' 0O« 116 & 117 Nassau Street, New York. 
189 La Salle St., Gblcago. CO firomfleld St., Boetoo. 131 Foot St., 8«n Frandeock 



JSdyouever stop to think bow completely the Aermotor 
Co. madethemodernwindoiill business? How it has inonop> 
olized this entire line of manufacture because of its ideaa, 
inventions, designs, qualities and prices, or forced othera 
to be literal and servile imitators ) Witness the steel 
wheel, the back geared pumper, the high geared power 
mill, the steel towers, fixed and tilting, the galvanizing 
ot ytatk after completion, the grinder centrifugal feed, 
the improved irrigating and other pumps, the all ateel 
pole saw— one of the most popular tilings we erer put out 
— the steel storage and stock tanks. Everything we have 
touched we h&ve bettered and cheapened. It is the thing we 
have delighted in and it has paid. We have established a score 
of branch houses, so as to have all these goods near those who 
want them. The Aermotor Co. has but one more ambition. It 
wants tobuildandfill one more new building. It hat 2 acres 
of land at its present location unoccupied by buildings. It ex* 
peels to commence in Jun e to cover that 2 acres with a single 
building, 7 stories high. This will give it 14 more acres of floor 
apace. Then when the public demand requires more goods 
than can be produced with this added space, it will reliise to 
extend further, or make any effort. It will have done its share 
to supply that demand. It will then turn away all new coiuera. 
VNnLTHATTniEITRXPECTSTO CONTINrE TO 8UPPLK 
THE WORLD WITH THE GREATER PART OF R8 WISD 
WHEELS, TONERS, ORINDERS, FEED CUTTERS, FCBP8, 
STEEL FRAIIE BUZZ SAWS, STEEL 8T0RAQB AND STOCK 
TAflSS, STEEL SUMTRUCTURES. ET&t ETC^ 6AL. 
▼ASIZED AFTER COSIPLETION. IT WIIiL CODTISrE TO 
DEAL MOST LIBERALLT WITH 1BE PTBLIC. FURMSH RE- 
PAIRS AT A LOW PRICE, AND BE THE CBEAT HODEL 



SqCARB. DEALING WMD POWER AHD WATER SCPPLT 
AERIOTOR C», CHICAGO. 



HOCSE OF THEWDRLD. 



PUMPS For Comi ,.^^^„.^ 

OXYGEN 5c HYDROGEN 

GASES 'NTo CYLINDERS 
BY HAND POWER. PRICE $ IS.Of 



CHAS, BE5ELER, 
HIS CI 



ICE 



MtArfllNfiS. CoTllflfi EiiirlneB, Brewers* 
and JlnttlerK* Machlii«rT. THE ViLTfiiE 
MFo, Co., aM Cllntoti Street, Milwaukee. Wia. 



If you ivant the best Tjathe and J^iH 

CHOCKS 

Etrr 
WZEtCOTT'B. , 
Strongest \ 
Grip, Grrut- 
fM t^padti/ ^ 
emdDwahil^ 

We«tcoti Cliack Vo- ^^neidn^ \* Y.» V* 7^* A^ 

Ask for catatoffite in EtiglisK F^^nth, Spanish or Gtrma^ 
FmsT Pbize at COLUMBIAN Exposition. ISSO. 





NOW READY I 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
120 I'affes and 110 i^uperb Ciitfl added* 

Just the thing for a holiday present for any man, 
woman.student, teacher, or anyone interested In science. 

In the new matter contained In the last edition will be 
found the Scientifle Use of the Phonograph, the curious 
optical illusion known as the Anortb oscope, together 
with other new and Int^esting Optical Illusions, the 
Optical Pro.1ection of Opaque Objecis. new experiments 
in Projection, Iridescent Glass, some points in Pboto- 
grapby. including Hand Cameras, Cane Cameras, etc.; 
Sy stems of Electrical Distribution, Electrical Ore Find- 
er, Fllectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien. 
tiflc readers. 

MO pages, 782 fine cuts, substantially and beautifully 

hound. Price in doth, by mail. $4. Half morocco, SftS. 

^^aend J 01- tilusirated cirauar, 

MUNN & COm Publishers, 

Office of the SCIENTIFIC AMERICAN, 
3tfl MKOADWAYi NEW TOKIi. 
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The Melftl Worker's Ilaiily Book 

OF RECEIPTS AND PROCESSES. 

Being a coUection o f Chemical Formulas and Practical 
Manipulations for tbe working of ali the Metals and 
AlloJa, including tbe Decoration and Beautifying of 
articles manufactured therefrom, as well as their pre- 
servation. Edited from various sources by William T. 
Brannt, editor of "Tbe Techno-Chemical Beoeipt Book." 
Illustrated. Over 500 pages, 12mo, elegantly bound in 
cloth, closely printed, containing a vast amount of val- 
uable matter on ail tbe Metafs and Alloys not to be 
found in any other book in the English language. 

gWPnce f2.50,/ree of postage to any address intlie world. 

f^" A circular of 24 pages^ showing the fvU Table of 
Contents of this valuable book, unll be sent free aind free 
of postage to any one i7i any part of the world who wiil 
jurnish us with nis address. 

HENRY CAREY BAIRD A CO. 

INDUSTBIAL FUBIiTSHEltS^BOOKSKLI.ERS AlMPOKTEHS 

MIU W n^nt St .> Fhkladelphin, Pa.* U. !<• A. 




Made of Large Blocks of Emery Set in Metal. 
Fastest Grinders known. Can grind anything 



ROCK ryrnv 

HundredB In Use V ■■■ V BK W 
for All Furpoaea. ■ ■■■ I I ■ I 

J^ Send for dircvSar. ^BIWI^BMB ■ ^J|| | dTA^IPCI 

Sturtevant Mill Go., Boston, Mass. MILLSTDNcS. 



NO PICKING. 
Mnile Shiirp. ^tay Sharp 

Will Fit any Mill Frame. 
Cheap aa Best French Bulirs. 



How To Make a Dynamo 



(»It MtlTUR. H horae iHiwL^r Hizu, Illustrated wltb 
full wcirtliii; drnniuFTH. By Eavr. Trevert, PrlcM>10c, 





AGENTS WANTED 

to sell the Beat Cooking 
Kettle ill the Woi-ld. No 

more scalded or burned hands. 
They are made of ^iteel and 
Granite lined, and adapted for 
general use. Covers ana Steam- 
ers and flre-proof Stove Mats 
included. Every piece warrant- 
ed. ^W Sample free and terri' 
lory secured. Address 

A. W. OBERMANN, 
55 8. 5th Avenue, N. T. CiTT. 



MANUFACTURE OF SALT.— BY 

Ttiomas Ward. A valuable and interesting paper treat- 
inK •f the various metiiods by wiiicii salt is produced in 
different parts of the world, but more especially in Eng- 
land. Contained in Scientific American Supple- 
ment, 1^0. 993. Price 10 cents. To be had at this 
office and from all newsdealers. 




SINTZ GAS ENGINE GO. 



OBAIfD RAPIDS, MIOH., 
U. S. A. 
Manufacturers of the Sintzi^ta- 
tioiiarv and Illai'liie Gaaand 
f»atioliiii*. Knffinfs. Eapecially 
adapted t(x Boats and Electric 
Jjiizoting. Runs with manufac- 
tured or natural Ras — Boats and 
launches. Prices witbin tbe reach 
of all. I^ Send for Catalogue. 
Mention this paper. 



HELLO, CENTRAL I 

Do jan iiae telep^nnn^a/ It. jhci, wu can Rive 
I you jUHt what ynu want. Our apeci&lty Ib Blafefi 

Trftnamlttera. There ia a "tiest " In RVRrythiii^, 
I and ours fure the best. Wr nu^ply ccimplntr. 



__._.... . , . np] 

telepiitmeii or hJ] or any of tbe jjsrta to confltruut 

telephcinn. WrStefor illuHlratet) patfllofiue. 

PfftENIX I>Ti!:R10R TELEPHO>'K?;0., 




Wl Ijlberty 8t„ Now VoTk. 



Tor use in tbo artB^ Killing Inanrts 
In C>ralnH Killinir HuiruwiTitf An- 
imalH. etc. Mamifact.iirftd by 
K. R. TAYLOR, Cleveland, Ohio 



BISULPHIDE 

OF CARBON 

BDiHNELL'S PERFECT LETTER COPYING BQDKS 

[ATako perfect' uciplSH cif lut- 

tcre with cirdinary' {ifTluE; Int. 

Nu preiB rcquln^L]. Boots roll 

up 1X7 Euutetbe copy. Indls- 

mnaable tti tbe traveler and 

ftir private UEje, Sent by mail, 

pciHtpald, on ruueipt c]f pric«. 

Note fl]Be, Gxin Inches , . tl.OO 

l>ett.ur Hize, ICjIZ incbeSn 11.30 

Send for circular and amenta 

teFms. Alvnh lIuHhiiell* 

4a^ Cheitnut Sl.,Philadelphii,Pa. 



PRENTISS TIME SYSTEM 

8, 30, 60, 90 and IDO day movements. 

SYNCHRONIZE 1 CLOCKS 
ByDchronfeers for Time-Stamps and Record- 
GTB. Also Mechanical Self -winding Clocks. 

CALENDAR CLOCKS 
Tower Clocks, Outside and Synchronized 
Sign Clocks. Clocks rented in New York City 

f^" Send for pamphlet and particulars. 

The Prentiss Clock Improvement Co., 

4S Det St., New York City. 



POWSIHILITY OF LIFE IN OTHER 

Worlds.— A most interesting; discussion of this much 
debated question by the t:reat astronomer. Sir Robert 
Ball. Contained in Scientific American Sup- 
plement, No. 99*^* Price 10 cents, 'I'obe had at this 
office and frum all newsdealers. 




/mgJCT/;ia7£l 

AhTrncrAL Limbs^etc. 
low aar kansas cur. 




MO. 



Experimental & Model Work 

E. T. BAILLAKD, 106 Liberty Streets N. Y, 
^^ "WOLVERINE" ^^ 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The "Wolverine" is the only revers- 
ible marine gas engine on themarket. 
It is tbe Bghtest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS, 
12 Huron St., Grand Rapids, Mich. 




TENTS 

We manufacture Tents of every variety and slie, for 
all conceivable purposes. 

We have been in tbe business for fifty-four years and 
know bow to make them properly. 

We have made Tents for tbe War Department of the 
U. S. Government for many years. 

We are now quoting the lowest prices ever heard of, 
owing to the low price of cotton canvas. 

We solicit your orders, large or small, and will send 
our illustrated Catalogue of Tents and Camp Furniture, 
if you are interested, upon receipt of your address and 
six cents in stamps. 

GEO. B. CARPENTER & CO. 

202-208 S. WATER ST.. CHICAGO. 



BUY 
TELEPHONES 

That are irond— not '-cheap rhiiigs." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against toss bv patent suits. 
Our guarantee and instruments are HOTH (a(IOI)« 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Tdephones in the United States 

SANITARY SOAPVASE 

I'REVEN'I'S disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 

AFFOItUP» each user fresh, dry 
pure soap. 

The Otily Clean, Sanitary, and Safe 
ivay to use soap. 

Agents Wanted. 
Sanitary Soap Vase Co.* 
Aqueduct Bldg., Rochester, N. Y. 

EXPERT MODEL MAKING. ''"'t^r'' 

J. C. SeYj., I'rop. Chcrajio Mcjdg] WortSj CliitMgt], 111. ITB 
E. Madlron St. Wrltts frir CatoloRUf^ c]f Model SuiipUes 






HAND BONE, SHELL AND 

CORNMILLS«»rPorttfjm.B. 

CiiCDlar and testimonlalc Free. 
\imSOti BROS., Bastonj Pa« 



WORCESTER POLYTECHNIC INSTITUTE. 
Worcester, riass. 

Fov^ytars* courses in Civil, Mechanical, Electrical En- 

?'lnf^prlng and Chemistry. New and extensive labora- 
t]rieB and workshops, thc]r{iuHhly equipped. Expenses 
low. For catalogue and t nf ormar ton ad r! rngH 

T. C. MENDENHALL, President. 




AUTOMATIC TIME DATER. 

Warranted for Accuracy and Durability. 
Stuin.p!f Year, Mrmtti, JJay, ^our find Mvnr- 
**,Mrm ^ajrit and a-Tvg of G UthfT JVards. 
indlsiieimablu in Factories, Mills, Work 
Shops, Clubs, Bicycle Depots, Printing 
Offlcfifi, irotcli*. Business Offices, etc. 
JUst and Moat Practical Time Stamp 
now on the Market. 
Send for Illustrated Catalogue, free* 
Automatic Time Dater Co,, 
ai20 Fulton St., Brooklyn. N. Y. 






THE HUHSOH" TYPEWRITER 

This machine is an *' evolution/' the outgrowth of years of experience and the 

best results of scientific work. Its principles an>eal at once to the 

educated mechanic It Is lAehi^ Biiinll, Ooiiipaets 

Easily operuted. with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
derabie and easily kept Inorder. .1O keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Higliest Medal Awarded, Wortd^s Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 171 L Division Street, Chicago. 111., U. S. A« 



O 



A NEW PIPE WRENCH 



Grips quickly and firmly, GALVA-NIZEn 
as well a& other pipe, and tvUl not Crush 
it.. Won't lock on pipe. Does not mar a nut 
or highly polished fittings. Other features. 
All dealers. 

t^" Send for Little Book, JFVee. 
SAMUEL HALL'S SON, 229 West 10th St., New York. 



THE FISHER 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

l<''or Steam Pumps filling elevated open tanks, 

are the most positive nd durable devices 

made for th purpose. 

]{EI>UC1N» VALVES. 

9^ Send for ci culars and testimonials. 

^ FISHER GXIVEUNOlt CO., 

I 201 S. 1st Avenue. - - Marshalltown,Iowa. 



MATCH * MACHINERY. 

liflrleBt Imurovedr Coniplet*: pluiitB fujmiahed. JOS. C 
llOA'NnLLV, 1209 Huttcuwood Street. I'hUadelvihla, Tfu 




ALCO VAPOR LAUNCH 

Engine and Helm Controlled from Bow 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches, 2, 3, 6 and 7 horse power. 



>'n licEmEifid F?iirineeT or Pilot required. Speed and Safety 

guarantted. No DangeroUrS Naphtha or (TtuifiiiTieuaed. 
Marine Vapor Kngine Co.. Jersey City, N. J. 

EXPERIMENTS IN AERONAUTICS.— 

An interesting paper by Hiram 8. Maxim, giving a his- 
tory of his experiments in the construction and opera- 
tion <if flying machines, with a discussion of the present 
status of aeronautics. With one illustration. Con- 
tained in Scientific American Supplement. Nos. 
991 imd 99*^* Price 10 cents each. IV) he had at this 
office and frum all newsdealers. 



THE Electric Launch Co 

Office and WoRk\5 186 Street 

Morris heights, NewYorkCity 



O 



Messhs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Inventlcn prohahly Is 
paten t&ble hy wrLtiui; tci Munn A Co. 
ComDiunlcatlcinE strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through Mmm & Co. receive 
special notice in tbe Scientific AmeT' 
ican. This splendid weekly paper, 
elegantly illnatrated, has the largest 
circulation of any scientific work. 
fSayear. Specimen copJen free. 
Address MUNN 4 CO., 
New fork, 361 Broadway. 



o 



o 



Wri'-t::^ 



SEND for Catalogue of 
the Musical Instru- 
ment you think of buying. 
Violins repaired by the 

Cremona System. C. Story, 
26 Central St., lii>st<iii, Mass. 



SAFETY THRUST COLLARS, 
s(n.[]) A> 11 si'i^i'i'. 

Of character and &t priflptn aiiiti 
thomoFit crltiuil tiuyer. DmilerHl 
in ihufting will con.^tult. T.heLr 
iTiiereBtH in writing fur l^ritsif 

, List and DiHCOuntH. 

Tnic GouvERNErn MAfJHI^-E Co., ffouvemeur, H. Y. 






CIDER & WINE PRESS 

MACHINERY. 

POWER AND HAND PRESSES. 

(Capacity, 10 to 120 BtHs. inten Iwurs.) 

Send for 50-page Catalogue. 

Empire State Pulley and Press Co. 

Fulton, Oswego Co., N. Y. 



RACINE BOAT MFC e; 

|, DtSlONtRS AND BUILDERS, .1 




Our New 50c. Telephone 



EoUrelj oeWMtd OTipoa). 1beT«cei?era 
of this Outfit sreio coDstructcd thatthej 
hxTe estrtordiDftr J Mouatla properties. A 
Iwhiiiwrmaj bepUiolT beard at500 ft. No batm-j 
I required. tUeaymtie imiUtioo btrd rubber, the 
jsame io form as used on mguUr iDstrumeots. For 
liDside ud all short lines this ti beti«r than a tlOO 
OutHt. Complete for both endswitb all mcoessorles and Instruc- , 

ODB f orusioK. Sent by «xprB8B on receipt of AOr. or b jmtit for ISr* ailt^ 

R. H. INQERSOLL & MO. 65 GORTLANOT ST. N. T. CITT. 





MADE TO ORDER 

from tin tu 1!^ the »tyle and material 
ycju Bele(!t. We are alrect Importers 
— giiaraitCnt^ pnrrncc flc. isupt^rLc^r wr^rk- 
manolilp anl flnefit trlminljig^. Wo 

the f nJted Statfjo. Gnodia sent C, O. D., 
wLth privilege cC examlnatiDn. V\'rlte 
fur free catnlugue^ oample^aiid meaour- 
iii^ 1 n^kt n ic: tk>n.H. 

THEPRO»It£HH TAILORING CO. 
4md 204 StAtt fit«, I>Ept. Si ChlugD, Dl 



XWr A W^ VT^ The owTiers of a well equipped 
«'» i«^*l A XdMM* Foundry and Machine Shop, lo- 
cated within thirty minutes of New York, wish to enter 
into negotiations for tbe manufacture of specialties ; 
also foctbeir sale if desired. 

Address or call 49 Wall St., Room 20. New 7ork City. 




CLAY&TORBENStaGLOUCtSTERCITYNJ 

DESIGNERS A BUILDLRS OF YACHTS, 
LAUNCHES .^<^ HOUSE BOATS. 

itrMD 6CC.NTS rnft r at a.\ r^ r^^ \ v 



ARB0RUNDUM 



lb I A M O Ni> PO WD^j 
BPoWDElRrCRYSTAL: 



ic^psa^mm^Ca 



ABRASfVE KNOWN. EMLKY AMD 

LPOWDtR. Sua5TITUT£i tN FLDURf 

hIEELrSLAB aiHONt FORM. 
fO!VGAH£LA Cirf. f^, US.A. 



tR 5 
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DEER PARK, 
On the Crest of the Alleghenles. 

To those contemplating a trip to the mountains in 
search of health and pleasure. Deer Park, on the crest 
of the Allegheny mountains, 3,000 feet above the sea 
level, offers sucb varied attractions as a delightful 
atmosphere during both day aud nlKbt, pure water, 
smooth, winding roads through tbe mountains and val- 
leys, and tbe most picturesque scenery in tbe Allegheny 
range. Tlie hotel is equipped witb all adjuncts con. 
ductive to the entertainment, pleasure and comfort of 
Its guests. 

The surrounding grounds as well as the hotel, are 
lighted with electricity. Six miles distant on the same 
mountain summit, is Oakland, the twin resort of Deer 
Park, and equally as well equipped for tbe entertain, 
ment and accommodations of its patrons. Both hotels 
are upon tbe main line of the Baltimore and Obio Rail, 
road, have tbe advantages of its splendid Vestibuled 
Limited Express trains between toe East and West. 
Season excursion tickets,good for return passage until 
October SI, will be placed on sale at greatly reduced 
rates at all principal ticket offices throughout the coun. 
try. One way tickets, reading from St. Louis, Louis, 
ville, Cincinnati, Columbus, Chicago, and any point on 
tbe B. & O. system to Washington, Baltimore. PhiladeU 
phia or New Fork, or vice versa, are good to stop off at 
either Deer Park, Mountain Lake Park, or Oakland, and 
the time limit will be extended by agents at either 
resort upon application, to cover the period of tDe 
holder's visit. 

The season at these popular resorts commences 
June 22nd. 

For full information as to hotel rates, rooms, etc., 
address George D. DeSbields, Manager, Deer Park, or 
Oakland.Garrett County, Md. 



PROTECT[ON FROM LIGIITXLNTG.-liY 

A'uxfliirter McAflie. A valuablfi pjipf^r diHUL]ji3in^^ t.tif* 
eft^ciflfiRy of ]iEhtnin(? rtida and the pruuer niutMod f)l' 
ornntinfT tbem. Cnntaiiied in f5CIE^T[rJ^: Amkuicjin 
allPP]JEME^T, N^]. !*PS* f rice Lt) cents. To be hacl iit 
LJ]is [}ftlce«rid tToni till rseweiteHlerfl, 



GASOLINE 



ENGINES. 




VA to 75 hoFHE! power. For Proprllinp Htiat^a of all hlnflh. 
i:beapf:bt P^nel, AtiHolute jiafety, Nu LiLfinHert "RRjirlneRr, 

Simple rrniHtnuitHni. Huntlrerta In yucccHHful Use. 
Ity Write Urr ■i.^[u^tT■tltf(t catfi.lr>Qu.P: 

Mfirlcm Avenue & 4Wth Street* PirirAuKixPUTA, PA. 



MONITOR 



VAPOR ENGINE and 
POWER COMPANY, 
8 Erie Street, Grand Rapids, Michigan. 
Gasoline Launch Engines and Launches 



Send for Circular. 





^eBicycles 



Shipped anywbere 
^C.O.D. Saving you 
fldealeria jiroflt, 

/f 85 'Arniirton' " f 46.U0 

-^C^Es^ -*-=--' f20 •' »» $10.00 

Latest models, wood or steel rims; pneumatic tires; weipbt 17^ 
to301b«.; all styles and prices. Larjrc illustrated catalogue frei*. 

Cash Buyers'Llnion,162 W.VanBuren St.B i.?i .Chicago 




ELECTRIC TELEPHONE 

So^d oatright, no rent, no royalty. Adapted 
to City, Village or Country. Needed in every 
home, shop, store and office. Greatest conven- 
ience and best seller on earth. 
Aeenta make ft>oin 85 Co §50 per da.T. 

One in a residence means a sale to all the 
neighbors. Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
neveroutof order, no repairing, lasti* a lite 
time. Warranted. A money maker. Write 

W. p. Harrison & Co.. Clerk 10, Columbus. 0. 




?8u USE GRINDSTONES? 

[f BO, we can suppiy you. All sizee 
iiioiinri>(l and iiiiiiiiiiiiitvfl. always 
kept in stock. Remember, we make a 
specialtyof selectingstones for all spe- 
cial purposes. ^^ Ask for catalogue. 

The (JiEVEl^AM) STONE 4;U, 

8d Floor. WilsMre. Cleveland, 0. 

FUNDAMENTAL PRINCIPLES OF 

Business; Their Application in Practice.— A lecture de- 
livered in the Sibley College Course by T. Dunkin Paret. 
A very interesting presentation of the subject* full of 
pnLCticnl suggestions as to tbe conditions necessary tn 
obtani business and professional success. Contained in 
Scientific American Sctpplvmrnt, Nos. 998 and 
999* Price lU cents each. To be bad at this office and 
from all newsdealers. 



MANVEL WIND MILLS 




witb Ball bearing turn- 
table. OalTanlzed Steel 
Mills and Towers. 

Your address calls for 
half -tone engravings. 
WILLIAMS MFG. CO. 
Kalamazoo, Mich. 

16 Hurray 81., New York. 
86 So. JHarkei St., Boston* 




AMATEUR PHOTOGRAPHERS ISiit 

The Best Blue Print Paper is our 
FRENCH 
SATIN JUNIOR. 

4x5 per Grooft, $1.00 

ftxH *• *• a.oo 

Does all that silver paper will. Unsurpassed for beauti- 
ful definition. Keeping qualities guaranteed for one 
year. Money returned li not satisfactory. 1^~ New Book 
on Blue Printing, Sample, ami Price List sent Free. 
3. G. MILLEN, 923 Arcb Street, Philadelphia, Pa. 

FASTER THAN SHORTHAND I 

AndRruou'H Stfirt-lianfl 

^Aat. (»\.e stroke ! Price, $25. 
It ih a perfect substitute 
f [>r stenography, and has 
already taken its place in 
many of the largest es- 
tablish m en ts in th e coun- 
try. You can learn at 
home without a teacher; no knowledge of shorthand 
necessary. Begin practice NOW and you will be ready 
for WORK next month. S. G. K. Anderson, 114 Bennett 
Bldg.f N. Y. Agencies: Auckland, N. Z., Bombay, India 




TYPE WHEELS. NODELB S. EXPERIMENTAL. WaRK.8MMJ.IIMCHI«Cn 
WOWELTl Eg fc ETC WEW TORK aTEWCIL WflRKS 100 NASaAM ST H.^ 



WELL DRESSED MEN 

^ Tpear only merchant tailor made clothes. 

A Tailor-Made 
Suit For 
$10.00 

We'll make to your measareaFtOCk 
or Sack Suit of 

A.r.r. TTOOi. oooBS 

equal to any tailors I l&OU garment for 
910.00 Other Suits and Trousers just 
as cheap. We save 50 per cent by 
buying big lots of woolens d irect from 
the mills— that accounts for It. 

All goods sent C. O. D..with privilege 
of examination before paying express 
agent. JIVet pay expre b» charvea. 

Send for samples Of cloth and full 

nopf 1 nil lopa ffPA 

lOUiS X VEHON. Tailor.323 Dearborn St^ Ghicaga 




TUC UVDIinCPnDC for physicians, dentists, m- 

I nC n I rllUOuUrC vestigatorsandBtndentsof 
theoccult, proves bypnotization possible in ail cases. l2oC 



pa^e book on hypnotism, etc., $2. ICO page pamphlet, 10c. 
~ VST.. 321 Spring St., S a.. Lob AnseJes, Cal. 



NATiONAi> Inst.. 



©1895 SCIENTIFIC AMERICAN, INC. 



304 



^'actttilic Smetic^tt* 



[May II, 1895, 



'^iCipertiscmcnt©, 



liiMJflt' I'liiTis iMK'li iiiwei-iioii. - 75 cenff* n line 
lia<;k l*u;r«', (>acU iiiMtM'tinii. - - $1.0O a line 

t^~ For stmie dasses of Adverti^ementSy Special and 
Hiutier rates tire required. 

'I'be above are cluirjres per apate line — ab«ut eight 
words per line. This notice allows tbe width of the line, 
and is set in utrate tyne Knjrravinjjs may hea<l adver- 
tisements at tlie same rate pei' aerate line, by measure- 
ment, as tlie letter press Adverti.senjents must be 
received at Pubhcatioii Oflice as early as Thursday 
m^rninp t« appear in the f^llowin^ week's issue. 




OK CONMKCTBl> WITH A 

STOCK COMPANY 

lis jttibooN-keephifr or Ijustnesi 
riifina cement "t If ;*fl, you i^buuld 
p(i.^??e>H MY B<^OKk VaJuat>le 
"jHttnterj*" in Itl l*rici? i«3, 
Stiiiil t'lir descriptive pampblet^ 

J. ji. aouDWiN, Kootii *ea, 

121 J Broadway, New YortCity 




LIGHTNING 
CO, 

New YTk City. 



GARDENIER'S ^— ^ Now Ready. 

Read^ H^lp for Locomotive Engineers 

This little B««k is •ne •f the m«st practical w«rks 
ever published on the subject, with a sreat amount •f 
information of immense \'ahie to Engineers and Fire- 
men. Price ISI ,llO» postpaid, t« any address •n re- 
ceipt •f price. 

EDWARD MEEKS, Publisher, Philadelphia, Pa. 



1?4 to SO tl. t*. 




:ii^T. KtWMilArt, 



Motorof 19" Century 

jj'HPf^,;ind by^j^iM tmf. Sl^j Boil-, 
« r [ No Fi i^] N*t ^teiiui 1 No 
Artbufi] No (juuKfi* r No Kn^i- 
ueert A perfKctly safe Afotor 
forull pLiicei* ao^i purpi^e^- f VmiT 
iff f Hit tut {fill itlnuit fttte cfitt ati 
hfnirtftftith iiidicatvii titinv irfnv- 
f-r. Vi tT ol re H I UTS, ot ^. .^ ad u r^nA 
Vhnri*-r Hhh Knjfin*^ t'«. 
1\ <>. Box m St I' ill im. tIJ. 



KODAKS 



$6.00 

to $100.00. 

The lightest and most practical cameras for hand 
or trip«d use. An illustrated manual, free with 
every Kodak, tella how to develop and print the 
pictures, 

Eastman Kodak Company, 

5 Send for 6 Rochester, 

ZCatafouge^Z N. Y, 



PERFORATED 



.^ METAL 




Chicago, [[.L.uiA,' ^ - 



^" ro^FINETOOlSlHCTERYSHOP 



CATIUX)GUE 
AND AGENCY. 



CHICAGO, ILL.U.S.A. 




Mistakes in Addition, 

Office HeadachCp 

amJ mistakes in carrying' forward 
dun't ocfur where the Coiupto- 
nit'it-r is used. It savt-s half the 
time in doing the work antl aU 
time lookin}? for errors. Solves 
with gn.'at rapidity antl abaohite 
accuracy all arithnit-tical prob- 
1 euis. Why don't you gr t one I 

Write for Fainplili't. 

FELT dk TARRANT MFG CO. 

62-66 Illinois St.. Chicaoo. 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Eniile Berliner Noveni- 
ber 17, 1 891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 




CIIGIIICC BoilerM iiitd Macbine TooIh. New 

t n d I W t O , and Second-: 



*' Machinery & Supplies.'^ 



hand. Send stamp f»r paper 
W. P. Davis. Rochester, N. Y, 



Many bicycle makers are *' Groping in the Dark." 

They reduce the weight of the wheels at random — and weaken them 
at vital points. 

The weight of a Victor is reduced by science. 

Every change depends upon the record of the Dynamometer.* 

Others guess — We know — that the Victor is the lightest and easiest 
tunning bicycle on the market. 

*This wonderEul machine is the only device in the world by which the power used to run a 
bicycle can be accurately measured. 

Weinventedit and use it exclusively to perfect Victor Bicycles, 

OVERMAN WHEEL CO. 

BOSTON, NEW YORK. DETROIT. DENVER. 

Pacific Coast: SAN FRANCISCO. LOS ANGELES. PORTLAND. 



ERY. 



Emery Wheels, Grindinp Ma- 
chines and Grinilers' SupplieB, 
•uick process and large 8t«ck, When in a ijurry, 
buy •f TIIK T-ANITIC (O., Nkw York City, 
Cincinnati, and Strouusburg, Pa. 



EIM 
tui< 



MODEL & EXPERIMENTAL WORK 

S. P. DeniSon. M."^ Center St, New Y«rk, 

NEW- MAIh 

Highest Possible Grade. t\\^ c^ ^ 

and 
Ladies 
Pah 
ferns. 



B«ys'and Girls* Wheels, S^lftf S520, »40, etc. 

Wm. Read & Sons, 1 07 Washington St., Boston 




PRIESTMAN SAFETY OIL ENGINE 

** Phenomenally low i n cost oj #pfratiOM."— F'ranklin Inst. 
NEITHER 

S'l'Evl M 
NOIi 

ENGINEER 
Rconr»micaL Simple, Hafe, Aii-^J 
tomatic. For Blectric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN :■ COMPANY, Inc. 



Front niid Tnnkcr Sti-eets, - 



••••••••• 



$86 AND $100 

l^if7gof/lllHoaid$g 




FIVE MODELS-LADIES' and mens 

W«igms, 18 (a 25 pounds. 
40 Pag« Calalogu« senl for (wsUqa. ^ 

RIOEtMDIimZKEEP 11 FRONT i 

--jjjj iiLLL: i imi ^ 

MONARCH CYCLE CO.! 

CHICAGO. U. S. A. I 

ooAu/^ucclNew Yortc. Me^lp^lS, Detroit. Oenwef. Salt Lato 
BRANl^Ht&lQ^^y San Francisco. Portiano, Toromo - ] 




DO YOU WANT A LAUNCH ? 



That you can run 
yourself. 
That is Clean 
and Safe. 



Send 10 cent stamp f«r Illustrated Catalogue •f 




That requires 

neither Licensed 

Engineer nor 

Pilot. 



THE ONLY NAPHTHA LAUNCH. 

GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 



WHY NOT MAKE RUBBER STAMPS ? ? 

Do You Want to Go Into Business for Yourself, or Add a Good Line 
TO Your Present Business? 

If y«u want t« engage in Pleasant and Pr«t1table work, requiring but little capital, and 
which can be made f pay well either in a permatjent location or traveling, y«u cann«t do 
better than secure a " New Y«rk " combined Rubber Stamp Vulcatnzer and M«uld 
Press and Manufacturing Outfit. 

Any Jive man can make m«ney rapidly anywhere with •ne •f •ur Outfits. It will 
jiay any «tati«ner or Printer well to put in one of our machines, and P^ruitGrowersand 
others using many Stamps will find it very protltable t« make Stampsf •r their •wn use, 
and for sale. , _ ^ ^ ..i 

Thes e machines are unequalcd for Speed, Accuracy and Economy, and produce the 
Finest Class of Rubber Stamijs. Tbey received Highest AWAud, Mkual and 
Diploma, at WoKLD's Kaik, Chicago, IHJa 

\Vith each Machine is sent a c(>py •four bo«k, " H«w to Make Kubher Stamps for 
Profit," which makes every detail so plain, that any person, without previous ex- 
perience, can turnout Firat class Stamps at once. 

This hook is also s«ld separately at fl.tU per copy, which amount is refunded to pur- 
ity at once, to-dny, dii'i'ct to ihe iiiimulaclii rerM foi- roiiipiett> circiilafH. 




BARTON MANUFACTURING CO., 



340 BROADWAY. NEW YORK. 



STERLINB BICYCLES 

\ Built like a Watch .... 

. The STRONGEST, LIGHTEST, and , 
J FASTEST Bicycles in the World . . . 

Khgant ( '(ita{<njue Free, on reqiieat. ' 
STERLING CYCLE WORKS, 
.236=240 Carroll Ave., B I, CHICAGO. 



$18 



buys a beautiful little Canoe 
a Magnificent Pleasure Boat f«r 
Sty" Send for iji)-ii<nfe dluif catufoU- 
J. IL RUSHTON, canton, N. 



I $125 



MANUFACTURE OF BICYCLES.— A 

very conjprehensive article giving tlie details •f con- 
struction of every part of tliese vehicles. With 15 en- 
gravings. Contahjed in Scientific American Sup- 
plement, No. 90S. PricelOcents. T« be had at this 
ofliceaiid from all newsdealers. 




jiycuEW TirrnrrrT - 



1^ 



SUPERIOR TO COTTON WASTE 

KttJfe, durable, choaiJf^r 

Agenj^i wttnt rd_ 

Bfwarc of 

touse waven iniitatiMiS 

AMERICAN SILK MFG. CO. 

313 Walnut Street, PhlMelphIa, Fa, 




Are Warranted the Highest of all 
High = Grade Machines Built in the 
World, Regardless of Price. 

t^ Catalogue Free, 






Oiir facilities are the Best in the W«rld for the 
Pr«ducti«n of tbe Finest P«sbible Results. Every 
Machine Fully Guaranteed. 



21 lb. Scorcher, - - - « $85.00 

Ladies' 22 lb., - ^ ^ m 75.00 

Indiana Bicycle Co., Indianapolis, Ind., U. S. A. 




*liilnd('li>liia 



At 5 Price i 




Snul for f'tttaUyyue A. 
Aiiifi'icnn Watch Tool (/0.« 



^i^Wifkg AlllChlV^.<l^t^lA< 1*1111111. >i4left1'DDlB 



MACHINISTS' 

LATHE. 

I^atest IcjJsiruvi'TOPTltS 

New Styles. 

New Prices. 

Growing rapully in 

fav«r. 

Wnllliaiii. IHnsH. 



PATENT SECTIONAL 

ALL IRON TOWERS 

of 4 and 12 Columns, 

for ^Yater W«rks, Cities, Towns, 
and Manufactories. 

PLAIN, ALL WOOD TOWERS 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants 

maniti<'actitkf:hs uk 

IKON and STEEIi TAAiiS, 

Louisiana Red Cypress Wood Tanks 

a Specialty. 

W. E. CALDWELL CO., 

219 E. Main Street, 
LOUISVILLE, KY., U. S. A. 



TANKS 



THE "CLIMAX" 

Stereotyper and Moulding 




Press 

combined, f«r making perfect C'cllu- 



Itiid Si eiM'otyiM'w to be useil in 
place •f metal stereotypes. Als« f •r 
making Rubber StniiiiiN. Sh«uld 
be in use in every printing office. 

See ScT- AM., Dec. 30, iSiW. Send f •r 
circular to 

TIIK J. F. VV. IIOUMAN i;0. 
\S19 E. 4j«erinaii Kt.* 

Iliiltiriiorf , Md. 
Manufacturers •f 
Kubber StaniDS, Vulcanizers, Stereo- 
type Machinery and Supplies. 



S cientific gook ()atalogue 



KK(!ENTLY 



JIM. 



-illEII. 



Our New Catalogue containing iiver 10(1 pages, includ- 
ing works on ni»)re than tittv ditlerent subjects. Will 
be mailed I'rce to any address on appiioatinn. 
Jir>> A: I'll., l'itl>h<h,r.s SCIENTIJ-'IC AMKKICAN, 

.'ill I l{roud%vny, N«'\v Voi*k, 




They AU Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 

Layinati Pneumatic B«ats. 

Place yf)ur order in time to 
be tllle«l for this season. 

Vrrv—Dur Deacript Irv ( 'tdd- 
IfXltie and Prke Li.sf. 
Address II. D. I.A Y MAN, 

851 Broadway, New Y«rk. 

Wilil MOTOR CASTINGS 

1/16 Horse Power. 

A. F. Weed & Co. 

106-8 Liberty St., New York. 
JW See illustrated notice, page 155, 

ScT. Am., March % ISUb 
litiH Eiigiiiv ('aNtiiigH, ISoilerS} 

EiigiiieM, DyiiniiioH, etc., etc. 




THE NEWSPAPER AND THE ART 

of Making It.— An address delivered at Cornell Univer* 
airy, by ('harles A. Dana, editor of tlie New York Sun. 
{"(ijiiained in SciKNTiFH^ AMKitiCAN Shlmm.e.-ment, N«. 
»!»5. Price IQ cents. To be had at th^s •ffice and fr«m 
all newsdealers. 



Bundy 
Steam 
Trap. 



^ 



Are You Saving 
One Dollar 
a Day^ — — - 



By Using a BUNDY RETURN STEAM TRAP 7 
If Not, Why Not? Thousands Are! 

A. A. GRIFFING IRON CO., „ . . 

Primer "S" Itee. 15 DEY STREET, NGW YOrK 



PRIIVTIItfG INKS. 

■ Tbe SciBNTiFit AMKRITAV is printed with CUAS. 
K^ELT JOHNSON ^ lO.'S IVK, Tenih atkd l.ombftrd 
Sla^ PbMadelpbla,and 17 Rtine 31.^ opp. Daane, H&w Yoffc 



© 1895 SCIENTIFIC AMERICAN, INC. 



